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Case  Study  of  the  Soil  Conservation  Program  for  a  Siiiall  Fam 
Called  for  -  PI.  0,  Anderson,  LaCrosse,  A'isconsin.-i'The  Regional  Earn 
lianagement  Comnittee  of  the  Land  Grant  Colleges  reo^uested  a  case  study 
of  the  soil  conservation  program'  for  a  small  farm.    To  meet  this  request, 
the  records  for  a  small  farm  oh  v:hich  a  case  study  report  vas  prepared 
in  194-2  was  brou^^.t  up-to-date.    It  is  e;cpect'~d  that  this  report  vdll  be 
completed  in  July,    Criticisms  of  the  manuscript  on  the  Grant  County  farm 
vere  received  from  the  cooperating  agencies  and  this ' manuscript  should  be 
ready  for  duplication  and  distribution  early  in  August," 

VetGh  ShoT-s  Promise  in  Nebraska  -  F,  L,  I>.iley,  Lincoln,-  Nebraska, - 

"As  a  result  of  our  '/ork  rrith  vetch  as  an  erosion  control  crop  .on  this 
sandy  Irind  a  considerable  acreage  has  been  seeded  this  3''oar ,    Farmers  are 
very  much  interested  in  its  possibilities,  both  as  a  feed  crop  and  for. 
reducing  soil  blordng.    Furthermore'  the "Nebraska  Crop  Improvement  Association 
is  certifying  some  of  this  seed  this  2'Gar  in  the  hope  that  a  good  _supply  of 
Nebraska-gror.n  seed  can  be  built  up.    Ten  fields  Trdth  a  total  of  186  acres 
have  had  the  first -field  inspection  for  certification," 

'    P^og^sss  Rg-^ort  on  Soil  and  'later  Conservation  Research  at  the 
Red  Plains  Conservation  Experiment  Station  -  liarley  A,  Daniel,  Guthrie, 
Oklahoma,- "Progress  import  on  Soil  and  V/ater  Conservation  Research  at  the 
Red  Plains  Conservation  Exjicriment  Station  is  given  in  Oklahoma  A^ricultiiral 
E:qperiment  Station  mimeographed  Circular  :.'i-195«    This  report  gives  the 
results  accumulated  at  this  station, 

"The  most  effective  and  practical  methods  of  erosion  control  yet  developed 
for  g^ovring  cultivated  crops  probably  include:    A  vrell  planned  system  of 
terraces 3  contour  cultivation^  fertilitj/-  treatments j  and  cropping  systems. 
The  exact  combination  of  these  practices,  hoT.rever, '  must  be  determined  by 
the  various  soil  capabilities  and  climatic  conditions  xrhere  they  are  applied. 


-Jf    This  report  is  for  in-Service  use  only  and  should  not  be  used,  for 
publica-cion  rdthout  parmission  from  the  Vfashington  Office,  Soil 
Conservation  Service  Research, 

All  research  Yfork  of  the  Soil  Conservation"  Service  is  in  cooperation 
r.dth  the  vari-ous  State  Experiment  Stations, 
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"dotations  of  cotton,  vfheat  and  street  clover  have  been  studied  on  the 
Red  Plains  Station  during  the  past  20  3^ears,    It  has  reduced  soil  losses 
74  percent  and  runoff  vfater  34-  oercent  tuinuall^T-  as  compared  to  continuous 
cotton.    Both  the  whoct  end  Bi^feet  clover  greatly  reduced  erosion  but  the 
amount  of  soil  removed  from  the  whea.t  plot  r.'as  six  times  more  than  that 
from  Gi\'eet  clover, 

"This  experiment  Tras  started  on  virgin  soil  broken  out  of  native  grass  sod 
in  1929.    The  jdeld  of  cotton  in.  the  rotation  the  first  and  s.econd  five- 
jeav  psriods  was  loss  than  that  on  the  continuous  area.    Durin;;;  the  last  11 
years,  hovrever,  this  rotation  and  small  quantities  of  phosphate  fertiliser 
has  increased  the  yield  of  cotton  1,09  times.    Mother  intercstiiig  f-  ct  about 
this  experiment  is  that  cotton  production  v/as  increased  2,93  times  the  last 
five  years  of  this  period,  and  3.11  times  in  1948  and  1949.    -'Inter  covers 
of  vetch  and  mineral  fertilizers,  have  also  doubled  the  yield  of  cotton 
during  the  last  IS  years, 

"Glose-gro-i^d.ng  cultivated  plajits  that  prod\ice  protective  land  cover  during 
the  months  of  heavy  rainfall  are  especially  valuable  in  consei^ng  soil 
and  vrater,    Si:cty  percent  of  the  annual  precipitation  at  this  station 
was  received  during  the  months  of  April,  May,  June,  August,  and  Geptember; 
but  an  average  of  77  percent  of  the  total  runoff  rratcr  vas  lost  in  this 
period,    July  rainfall  is  usually  lorr.    Therefore,  tliickgrovring  vegetation 
and  other  conservation  measttres  are  most  useful  during  the  spring  a-.nd 
fall  m.onths.    Fertilizers  are  especially  valuable  during  these  periods. 
They  increase  plant  grorrbh  and  produce  a  bettor  land  cover," 

Different  Ivlothods  Seeding^  and  Covering  Alfalfa  Seeds  -  F,  '7, 
Schaller,  Ames,  Ioi.ra.,-"iLLfalfa  stand  counts  ,y.-ore  made- on  plots  comparing 
different  methods  of  seedbed  prepa-ration  for  the  establishm.ent  of  grasses 
and  legumes  in  T/estorn  Iowa,    The  data  show  that  when  alfalfa  was  drilled 
in  mth  the  oats  there  ms  sn  average  of  only  4  plants  per'  square  foot,  'Hien 
all  the  seed  was  broadcast  and  disked  in  the    'alfalfa  averaged  10  plants 
per  square  foot.    In  all  the  other  treatments  v-±Lere  the  alfalfa  seed  was 
broadcast  on  a  firm  seedbed  and  covered  lightlj'-,  15  to  20  plants  ^X'r  so^uare 
foot  were  present.    Three  methods  of  covering  the  seed  -ni^ro  used,  nfmely, 
harroTTing,  rolling  and  treading.    There  was  no  difference  in  stand  due  to 
the  m.ethod  of  seed  covering.    In  general,  it  appears  that  under  very 
favorable  grordng  conditions,  deep  covering  of  alfalfa  seeds  oven  in  rather 
coarse  textured  loess  soils  results  in  a  lo-,:  number  of  plants  rjhich  em-crge  . 
and  become  established.    If  the  soils  had  been  dry  during  this  period 
deeper  seed  covering  may  have  appeared  more  favorable.    Also,  differences 
m.ight  have  occurred  as  a  result  of  using  the  harro-.r,  roller  or  broader. 
This  study  T-,dll  be  continued," 

Rainfall  Intensity  as  a  Factor  in  Soil  and  'ifater  Conservation  - 
0.  R.  Ncal,  New  BrunsT.dck,  New  Jersey,- "Vfithin  reasonable  lii.iits,  soil  and 
water  losses    re  in.'Cluenced  more  by  rainfall  intensity''  than  by  the  amount 
of  ra.in,    A  hc-lf-inch  of  rain  falling  in  a  high- intensity  suriuer  storm 
Tdll  often  c.  use  sev.:ral  ti-aes  as  much  runoff  and  erosion  :  s  t/1].1  an  inch 
or  moro  of  rain  fallinr-  at  a  lo-^.'.^er  intensity,    Jjuring  the  past  10  ^'oars 
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at  the  liGrlboro  St?.tioR  there  hc'-ve  been  197  stoms  thct  caused  sow.e 
■measurr.blc  snount  of  n^noff  and  erosion.    Of  this  number  22  storms^  cll 
occurring  id  thin  the  li.jr  to  liovombcr  period,  have  accounted  for 
4.1;^  of  tho'v/c.ter  loss  r.nd  64^  of  th-C  soil  loss.    Four  storms  out  of  this 
totr.l  recounted  for  18,.'  of  tlr  iTmpff  and  31'j  of  the  erosion.    These  are 
the  storms  of  relatively  ]:iigh  intcnsitj^    On  sandy  Coastal  Plain  soils 
rain  f-^llinr;  rt  a  rate  above  2.00  inches  per  hour,  even  for  only  a  fe\7 
ninutosj  ■..111  cause  soil  snd  T;atcr  losses  from  unprotected  areas.  Rainfall 
at  rates  above  1,00  inch  per  hour  for  any  extended  period  '.-all  cause  losses 
from  unprotected  areas.    Rain  at  a  rate  of  less  than  1.00  inch  p:-r  hoi:r 
docs  not  corm'i-ionly  cause  serious  runoff  or  erosion. 

"ELgh  intensity  rainfall  is  not  distributed  evenly  throughout  the  .  year, 
but  occurs  seasonally''.    Di-'ring  the  past  10  ;</Gars  essentially  all  of  the 
rain  r:hich  exceeded  an  intensity  of  1,00  inch  per  hour  occurred  during  the 
Hay  through  November  period.    Host  of  this .  amorint  occurred  during  tlic  Hay 
through  November  period.    Most  of  t>iis  am^ouiit  occurred  during  Juno  through 
September,    July  has  averaged  more  than  2,5  inches  of  rain  at  intensities 
above  1,00,  inch  per  hour,-    June,  August,  and  September  hrve  each  averaged 
about  1,5  inches  of  r;an  at  or  above  this  rate,    July  has  averaged  about  1,5 
inches  of  rain  at  a  rate  above  2,00  inches  per  hour.    The  other  3  m^onths  have 
averaged  about  0,5  inch  of  rain  above  this  ratc^, 

"Soil  and  r.-ater  losses  fclloiT  the  same  seasonal  pattern  Khor-n  in  rainfall 
intensity.    Host  of  the  tot:!  annual  soil  loss  end  a  large  part  of  the 
annual  vratcr  loss  occurs  during  the  June  through  Septcinbcr  period.  This 
is  true  regardless  of  r.-hothor  or  not  Tdnter  cover  crops  are  gro\vn, 
y.''inter  cover  is  highly  effective  in  reducing  losses,  as  rdll  be  shor/n  in 
a  later  discussion.    The  effectiveness  occurs,  hoTEVcr,  more  as  a  residual 
effect  daring  the  s-ujcrier  period  iThen  rainfall  intensity  is  high,  than  as 
a  protection  during  the  •'.-.dnter  period, 

"A  major  portion  of  annual  soil  and  rj-ater  lossv^s  occur  as  a  result  of 
highr-in tensity^  storms.    These  storms  ordinarily'-  occur  duidng  the  si3:m.aer 
period,  TTith  July  c.s  the  month  of  greatest  erosion  hazard,    Tlds  fact 
should  be  considered  in  planning  cro-pping  systemiS  and  other  conser- 
■/ation  activities.    It  is  much  less  dangerous,  from  the  conservation 
standpoint,  to  . have  land  bare  vnd  ijjiprotected  during  spring  or  fall 

-periods  than  during  irdd-suirf.-er,    Tlie  construction  of  waten;ays,  terraces, 
and  o-tlier  practices  should  be  planned,  to  r'liatevor  e:>ctent  is  possible, 
so  that  this  period  of  serious  erosion  hazard  -v.dll  be;  avoided,"  . 


a 

Favorable  Results  Tfith  Hc";  Plov:  -  G.  R,  Fr.^G,    arc  alius,  IIo-w-  Yorlc- 
"Previous  tr-  this  year  our  subsurface  or  stubble  mulch  plovdiig  he  s  been 
accomplished  T-ith  an  ordinary-  plov:  ".ith  molcbor  rd  rcriio\'-Gd,    Crop  ^aclds 
have  generally  been  less  than  those  obtained  v.ath  ordinary.'"  plorring.  This 
jrcar  v;g  are  using  an  improvised  arrange:.icnt  T/hich  norc  closolj'-  stimulates 
turn  plordng  and  yet  leaves  residues  on  the  surface.    The  sta.nd,  height, 
and  color  of  bo'tli  corn  and  oats  on  seedbeds  prepared  -.-ith  tlxis  nor;  plov: 
appeared  as  good  at  the  end  of  June  as  on  turn  plor-cd  seedbeds.  Soil 
moisture  data  -.;hich  have  not  been  compl..:tcly  analyzed  sho-;.'  slightly  mere 
moisture  in  the  plots  prepared  rdth  this  nerr  plorr. 

Erosion  Yardsticks  -  "Those  of  us  vho  have  been  close  to  the  erosion 
problcra  for  any  length  of  time  can  see  a.s  t.'c  go  along  the  highrra^'  much  fresh 
and  old  erosion  that  the  average  p^^rson  docs  not  see  at  all,    Iiany  of  the 
^yardsticks'  './u  use  cannot  be  put  in  quantitative  terns,  and  yet  from,  plot 
measurements  of  erosion  losses  "./c  Imo-.;  that  considerable  erosion  can  occur 
'.Ithout  rilling  or  gulljdng  that  can  be  seen  from  a  distance,    J>Aring  the 
past  fcT:  •'"reeks  thunderstorms  in  Central  Nc:/  York  h:a>x  produc^-d  rill  patterns 
that  could  be  seen  for  distances  of  a  mile  or  :.io:cu.    Higha'a.3^  men  h;^ve  been 
out  cleaning  topsoil  off  the  roads  in  many  pi: ces,  but  little  progress 
.  has  been  m.adc  on  the  job  of  cleaning  our  road  ditches.    Some  fr^sh  soil 
depositions  in  fields  are  a  foot  deep.    The  nev'spa.pers  report  some  damage, 
to  ^crops',    Adiaittedly  erosion  of  tho-  kind  that  occurred  is  not 
spectacular  neirs  such  as  ncT/s  of  flood  or  drouth,  but  perhaps  it  v/ould  be 
if  some  'yardsticks'  r/erc  provided," 

Recording  Rain  Gage^  for  Evapor:.tion  Lie::surements  -  E.  A,  Carle  ton, 
Geneva,  .Ker.'  York,-".-:  record  of  the  evaporation  from  a  ratei"  surface  in  the 
bucket  of  a  recording  ra^n  gage  ".'a.s  kept  for  the  laonth.    The  gage  a'as 
painted  black  outside.    The  bottom  of  the  funnel  \;as  removed  es  for  snorr 
catchi:ient.     The  deptli  of  v/ater  in  the  bucket  v.X:s  Ixpt  at  cbout  one  inch. 
The  tctrJ.  loss  for  the  month  '.'as  5.Q8  inches,    Dail^;"  losses,  mean 
temiperaturc  and  T/eather  observa.tions  arc  tabulated  in  'the  follovdng  table. 


Date 

Loss 

He  an 

'  'eather 

D.atc 

[  Loss  ' 

I  lean  ! 

 .  ...... -r   ■•■ 

i.oa-cher 

June 

Temp, 

June 

j  i 

Tem-o,! 

1 

.U 

54 

Cloudy,  rain  ,29 

16 

65  I 

Cloudy,  rain  ,02 

2 

.20 

72 

Partly  cloudjr 

17 

'  .09  1 

50  j 

Cloudy,  rain  ,06 

3 

,02 

5B 

Cloudy,  rain  ,76 

18 

i  .14-  ; 

52  1 

Fair 

4. 

.23 

54 

Fair 

19 

!  .05  1 

63  i 

ClcudA',  tr,  rain 

5 

.23 

65 

'Prvtlj  cloudy 

20 

i  ! 

75  1 

Partly  cloudy 

6 

,26 

69 

Cloudy 

21 

1  -^^ 

53 

l''air 

7 

,26 

75 

?::ijr 

22 

i  -15 

70 

Fa  ir 

S 

.25 

77 

r'rir 

23 

1  .27 

SO 

Fair,  rain  ,20 

9 

00 

• 

79 

Fair,  rain  .42 

2, 

1  .08 

76 

Cloudy,  rain  .92 

10 

.07 

65 

CloTid;,'-,  r:;in  ,03 

25 

i  .22 

.  '^^ 

Cloudy 

11 

.18 

56 

Partly  cloud^r 

26 

I  o24 

I  32 

12 

.19 

65 

Fair  " 

27 

j  0 

i  79 

Cloudy 

13 

.12 

67 

Cloudy 

28 

1    •  2  J) 

63 

Fair 

14 

.04 

58 

Cloudv,  rain  ,20 

29 

;  .05 

1  63 

Cloudy,  rain  ,13 

15 

.15 

68 

.u  air 

30 

!  ,20 

1 

>   .1  

Total  Loss  =  5.08"  Total  Rainfall  =  3.03". 
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Tobc.cco  Plr.ntcr  end  Shifter  Developed  for  Contour  and  Ridge 
Planting  -  C.  S,  Eritt,  'BeltGvillc,  i;:^r7lr.nd.-"Contovjr  planting  of  tobacco 
Tdth  :.^.ochanical  transplanters  causes  considerable  trouble  -.^liere  slopes  over 
7  or  8  percent  arc  involved.    Uniform  vddth  rotra  arc  hard  to  obtain 
because  the  transplanter  r.lll  slip  doim  hill  depending  on  the  slope  and 
soil  condition,    l.aierc  ridged  rov:s  arc  put  up  before  plrnting,  the  plants 
must  be  plajited  on  top  of  the  ridges  and  no  slipping  can  be  tolerated*, 

"During  the  past  r.lntcr  xjc  vrorked  -i-lth  Mr,  G,  A,  Cumi-aings  of  the  Farm 
Ilachinery  Division  and  designed  and  iiuilt  a  shifter  lever  for  the 
sv-dnging  dravrbar  of  a  Farmall  Super-/:  tractor.    This  shifter  is  operated 

by  hydrau^-ic  por.^r  through  the  touch  control  levers.    Thus,  the  planter 

can  be  pushed  to  the  desired  position  and  rov;  vddth  regulated  -.-.dthout 

stopping  rrork. 

"With  this  shifter,  a  laodificd  Iron  Age  transplanter  -:as  used  to  plant 
cll  of  our  tobacco  plots  r.-ith  both  ridged  and  flat  roT;s,    This  aajco 
device  ras  used  bj  I.ir.  Calvert  Norfolk,  r  cooperating  farmer  in  the 
Calvert  Soil  Conservation  District  rdth  very  good  results,    Ilr,  Norfolk 
has  both  ridged  and  flat  toba.cco  on  the  contour," 

'.Tintor  Chmges  Soil  Structure  -  C.  S,  Slater,  Belts-'/j-llc, 
Haryl and. -"Volume  weight  measure-men ts  r.-erc  made  last  fall  and  tliis 
spring  in  the  surface  ^^.  incli-.s  of  tubs  of  soil  that  had  been  subjected 
to  (a)  a  high  v;ator  table,  or  (b  )  good  drainage,  over  T.-inter,  Volume 
T.'cights  decreased  during  the  r.int^r  v.dth  yood  drainage,  increased 
over  -..dnter  \mder  the  influence  of  a  high  r/ator  table.    The  measurements 
rrere  replicated.    The  average  percentage  decrease  in  volume  vjcight  for  the 
"iTcll  drained  tubs  rras  about  4-  per  cent  ajid  the  increase  for  the  poorly 
drained  tubs  v:as  about  3*5  per  cent. 

"A  mulching  experiment  imposed  on  the  above  tubs  shors  that  the  Tratcr- 
stability  of  v/ct,  unprotected  soils  deteriorates  greatly  during  the 
rdntor.    Mulch,  or  the  absence  of  a  hJ.gh  vator  table,  prevented  so  great 
a  deterioration  in  r/ater- stability,  as  sho"  n  in  the  follordng  table. 


""■•"ater-Stabili  ty 


Soil  A 

Soi 

1  B  1 

Soil  C 

Over  rdnter  treatment 

Fell  1 

Spring 

Fall 

—7^   1 

c-oring 

Fall 

' Spring 

—  \ 

■0 

i 

Bare,  vrcll  drained 
I'.Iulched,  A. 'ell  drained 

94 
96 

92 
91 

88 
86 

89 
88 

88 
86 

86  . 
35 

Mulched,  poorly  drained 

92 

85 

89 

77 

85 

73 

Bare,  poorlj'-  drained 

95 

54 

88 

33 

87 

48 
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Seed  Yields  from  Annur.l  Lcq-umos  thrt  rro  being  Tested  for  their 


Ability  to  He.  uurcll:/  F.os^ed  the  Arc-r.  on  l.liich  Plrjitcd  -  E,  C,  Richc-rdson, 
Auburn,  /uabrinr, -"Several  di^f'-rent  possible  reseedin^  leguAes  -..rerc 
plrntod  on  Norfolk  lonny  send  just  soiith  of  Ai.^burn  r.nd  on  Cecil  srnd^^  lorm 
r.t  Crmp  Hill,  Alebe.ma,  in  October  1949.    Excellent  staids  -.-cro  obtained 
of  ell  plantings  both  at  Gamp  Kill  and  Auburn  and  excellent  groa'th  tras 
made . 


"Sued  jlelds  'rere  deteriinined  by  cutting  arees  1  square  yard  in  size  rt 
several  different  places  in  e^xh  plot,    S.^xiplcs  of  legumes  containing  seed 
v.-erc  dried,  threshed,  i.nd  a'cighed.    Yields  of  seed  from  crimson  clover  and 
bur  clover  ::urc  recorded  as  rough  scod.    After  threshing  to  remove  the 
bur,  37ields  r.-erc  recorded  as  clei'n  seed.    In  ce.ses  of  crops  like  hair^,^ 
pees  end  the  v^tch,  the  ^delds  of  rough  and  clea.n  seed  -..-ere  the  sane. 
Results  are  sho-.m  in  the  follor.lng  table. 


Yields  of  rough  rnd  clean  legume  seed  at  Auburn  and  Camp  PUll,  Alabama 


CRO? 


SEED  YIELDS  -  CAi,I?  IULL 


SEED  TIELBS  -  AUBURN 


{  Rough 

Cle  an  j 

Rough  1 

Clean 

1 

Ball  clover 

2,057 

.360 

Hairy  p^;as 

1,492 

1,492 

1,129 

1,129 

Grandiflora.  vetch 

665 

665 

605 

605 

Bur  clover 

2i_4 

43 

Crimson  clover 

1,936 

418 

2,823 

513 

Button  clover 

1,742 

501 

1  2,178 

460 

Sub te  rrane  an  c  lo  ^'e  r 

2,420 

484 

i  1,499 

i 

302 

Smooth  vetch 

1,028 

1,028 

j  645 

645 

'  ■collj'-  pod  vetch 

605 

605 

i 
1 

"Ilatui'itjT-  of  seed  from  the  various  plants  ranged  from  early  April  to  late 
June,    Bur  clover  r.'as  the  first  plant  to  mature  se^d.    Crimson  clover  ■..■as 
the  second  crop  to  m.ature  seed.    It  metured  s^ed  in  late  Haj--.    Hairy  peas, 
smooth  vetch,  T.^oolly  pod  vetch,  and  grr-jidiflora  vetch  produced  seed  in 
early  June,    SubterranL,an  clover,  botton  clover,  and  ball  clovv^r  -.ere  the 
latest  to  m.ature  Sv:>jd,     These  crops  i.'.atured  in  late  Jimc," 


Stubblo  Ilul-ch  Str-dics  -  G.  J.  Vjliitficld,  /jnrrillc,  Tc3cr.3.-"A 
irxcr.surcmcnt  v.c.s*  mrdc  of  the  cinotint  of  streT.-  .rcnir.inins  on  the  surfr.ce  .:^nd 
incorpore.tcd  r.-ith  the  soil  of  th^  plo'^'  layer  of  some  of  the  stubble  mulch 
plots.    From  12'  to  57  percent  of  the  original  n;:  oiont  of  strarr  r.r.s  found  to 
remain  on  the  surface,  depending  upon  the  type  of  tillage  used,    ITith  the 
exception  of  the  delayed  subtilled  fallov.-  plot,  --hich  had  been  c^von  but 
one  cultivation,  the  plots  had  been  tilled  four  tines.    From  37  to  76  percent 
of  the  original  strarr- './as'  acobuntcd  for  in  the  tivo  fractions. 

Table  1, — /unount  of  residue  on  surface  end  incorpora.tcd  ^.dth  soil  of  ploxr 


la;^^r  of  stubble  inulch  plots,    June  20,  1950 


PLGTT  LAim 

SUTtFACE 

TILLAGE 

itcsiaue 

Lbs,  per  acre 
 1 

Percent  of 

Ct  i  gina  1  s  tratr 

Residue           ■  Perccht  o'f 
Lbs,  per  ac.  j  Origin..:!  str.arr 

Hoene  fallo'.' 

714 

1,415 

'  39 

Dclaj'od  subtilled 
falloT.' 

1,183 

20  ' 

3,290 

56 

Subtillod  falloT.- 

922 

15 

3,500 

57 

Oner/aye  d  fa  11  or: 

1,2  GO 

25 

617 

12 

"Iloisturc  saxiplus  taken  on  the  stubblo  inulch  plots 

on  June  27'  sho^ 

'ed  a  size?- 

a];le  incro:.:so  in  available  rnoistuTC  .since  the  Irst  jSaxipling  date  on  Hay  10, 
Larger  increases  occurred  in  the  plots  cultivated  vdtH  the  subtillagc  machine 
or  the  field  cultivator  than  v.dth  the  onevrajr  plot. 

Table  2, — Available  v/ater  in  inches  in  top  4  fe.-t  of  soil  of  stubblo  r.iulch 
plots  on  Ilay  10  end  Juno  27,  1950  ^  


^^rrrr.-^  I  AVAIL'^LE  V/ATER  -  INCHES 
i  IlLiiG-.ii  .  r—  


1 

Llay  10 

June  27 

Hocmc  fallo\T 

0.9 

3.46  ' 

Dolaycd  subtilled  fallorr 

O.S 

2.52 

Subtilled  fallovr 

0,9 

2,39 

Qncwaycd  f  allor; 

0.9 

,  1.58 

-  8  - 


Drp-ught  Rosistanco  oi  Grrssos  -  "During  the  8  months  poriod,  October  1,  19/;-9 
through  ilcj  31,  1950  onl^r  3«4-6  inchos  of  prccipit.  tion  (36,  porccnt  of  norrac.l) 
T'.cro  received  on  the  /iicrillo  Conservation  ixpcrincnt  St'."uL&n»-  -  Of  this  total 
only  rboi^.t  15  percent  T;as  considered  to  bo  effective  noisturc.    This,  dry 
fall,  i.dntcr  and  spring  period  gave  rn  exc^^llent  opportunity  to  observe  the 
effect  of  drought  (As  a  result  of  the  drou.ght  and  gr-,enbugs  no  Vrhcat  r/os 
produced  on  liheat  after  r.'licat  or  iTheat  on  falloT.f  Irjids  on  the  /Uiarillo 
Station  and  over  mich  of  the  Southern  High  Plains,    As  far  as  can  be  dcteri'iincd 
this  is  the  first  tine  since  1918  for  ■.'hect  fail'aix)_,  on  various  introduced 
grasses,    Survi-val  notes  by  general  observation  are  as  folloi:s: 

1,  Crested  "'.jhcc  tgrass » 

a.  Six-ye^ar-old  stand  (Pasture  1-4)  used  each  yccx  for  grazing 
rnd/or  seed  production  98-100  percent 

b.  One-  trro-  and  tlu'CG-yj.'.r-old  s'tands  used  for  scd  production.- 

100  percent 

c.  Seed  planted  in  Septc^'iber  1949  geminated^  survived  the  dry 
period  and  is  noxi  groidng, 

(Note):    Crested  T.-heatgrass  in  plots  in  P.-.sture  H,  subject  to  rlr.ost 
continuous  gr-zing,  h"s  had  the  stand  grc'tly  reduced  and  ie  being  invaded 
by  "'.''ev.ds  rnd  "i/c stern  v:hcatgrass ), 

2.  I(R  Blue  stem,        -  .  ' 

T\To-y^ar-old  st^.nd,    100  percent  survival;  started  greening  in- April, 

-    3»    Blue  Panic,  .      .  - 

T'.To-yc:'.r-old  stand  ■i:>r..'.c ticall.y  100   --orcent  siu-vLval,  v;ith  plants 
greening  up  in  Aprj.l, 

4.  Cvdtch  grass, 

One-yerr-old  stand.    Good  surviv■.^l,  no  evidence  of  stand  decrease |' 
ncj  making  good  gro^.rth, 

5.  Internediate  -rheatgrass,  ^  ,  . 
Onc-3n:ar-old  st^^nd,    Eoes  not  look  too  vigorous, 

6.  Tor.s  blue  grass,  _         '  ' 

Ti7o  to  7  3''ears  old.    Looks  goodj  no  stand  decreases;  greened  up 
orrly." 


DRAINAGE  AND  7JATER  CONTROL  DIVISION  ^  ,       ■      :  [ 

-        ■  '] 

Hydrologlc  ■Stndies  -  L..  L.  Harr.old,.  Nor.th  Appalptchiaiay-Expeif-imental  Wa- 
tershed, Coshocton,  Ohio.-"Rainfall  for  the  month  was  less  than  50  percent  of 
normal.    The  2,0h  inches  of  rain  fell  on  Ih  days.    As  the.  maximum  5-rainute  rate 
was  about  2  inches  per  hour,  and  as  there  were  no  prolonged  high  intensities, 
there  was  very  little  runoff  or  erosion,  '  *  *      ■'  "  * 

"The  corn  stand  on  mulch  areas  in  previous  years  has  been  less  than  that;  oft 
plowed- areas.    In  order  to  arrive  at -nearlj'-  comparable  x:oxn  stands  this  year,  the 
planting  rate  on  the  mulch  areas  was  increased  30  percent  over :  that,  on  the '  plo7r- 
ed  areas.    No\t  it  appears  that  the  mulch  corn  area  has  a  much  better;  stand  than 
the  plowed  areas.    Yield  results  v;ill,  therefore,  be  interesting. 

"In  response  to  a  request  from  SCS  Operations  at  Elyria,  Ohio,  |  a  mechanical 
analysis  was  run  on  six  soil  samples.    Determinations  were  made  to  assist  them 
in  sealing  the  bottom  of  a  farm  pond*"     »      /  -  .      .       .      ;,  ; 

Hydrologlc  Studies  -  R,  "IfV,  *^aird,  Blacklands  Experimental  tVatershed, 
■7aco,  Texas',r"Eo.r  the  month  of  June  the  rainfall  totaled  2, U5  inches  at  Station 
69  compared  to  a  normal  of  3.16  inches.    Most  of 'this  rain  occurred  during  the 
storm  of,  Jime  $  v;ith,  a  to^tal  of  1^37  inches  of  rainfall.    This:  rain  caused  no 
surface  runoff  at  any  of  the  installations  but  did  cause  an  .increase;  in  seepage 
fl'ovr  at  ."some'  of  the  stations  v/here  this  flow -has -continued  sihce  February,  Rain- 
fall for  the  first  6  months  of  the  year  has  totaled  15.15  inches  compared  to  a 
normal  of  19 •6,    In  spite  of  this  rainfall  deficiency  of  abdut!  k,5  inches  crops 
are  in'^'good  .condition  although,  additional  moisture  will  be  njeeded  soon  for  simi-' 
mer  grovrbh  in  pastures  and  meadov/s.    The  rainfall  deficiency  has  affected  the 
production  of  grass  hays  and  reduced  the  yield  of  oats,  but  apparently  tbere  has 
been  sufficient  moisture  for  other  field  crops^.  ■  , 

"On  the  next  page  there  is  a  table  shovring  the' monthly  rainfall  and  runoff  at 
,each  of  the  rimoff  measuring  stations  for  the  6i-month  period,  January  through 
June.    The  major  portion  of  .the  r"uno;ff  occurred  during^  the  storm  of  February  12. 
At, the  time  of  this  rain  most  field  areas  were-  quite  wet  and  the  e.ffect  of  con- 
scii'VT.tion  practices  vms  at  a  minimum.    During  Febn.iary  relatively  heavy  runoff 
occurred  from  pasture .  lands  and  considerable  runoff  from  native  graiss  areas. 
The  amount  of  nj.noff  from  cultivated  land  ap;:)ears  to  be  less  than  from  pasture 
for  this  particular  storm.    These  results  have  greatly  influenced  the  tqtals  for 
the  6-month  period,  and  the  total  effect  of  conservition  pr  ctices  for  this 
period" is  not  great, 

"Fall  and  spring  applicc-itions  of  32,  6k,  and  96  pounds  of  nitrogen  per  acre  to; 
fall  seeded  oats  with  a  uniform  application  of  200  poxinds  per  acre  of  20  percent 
superphosphate  gave  the  follovdng  increases  in  hairvested  oats:    32  pounds  of 
nitrogen  incroased  the  yield  9«37  bushels  per  acre;  '6k  pounds  of  nitrogen  in- 
creased the  yield  15.8I|.  bushels  per  acre;  and  96  pounds  of  nitrogen  increased  the 
yield  17, .58  bushels  per  acre.    The  check  areas  without  the  nitrate  application 
produced  27,3U  bushels  per  acre.    The  nitrogen  ^^'■as  applied  ag;  a  .  top  dressing  in 
the  form  of . 32  percent  ammonium  nitrate.    Figuring  the  ammonium  nitrate; -at 
^>60»00  per  ton  and  the  oats  at  l»6k  per  bushel,  the  price  r.cceived^  f or  the  oats 
at  .harvest,  the  profit  per  acre  from'  the  applic  ations  of  nitrogen  were  as  fol- 
lo^vs:.    32-pound  rate  gave  a  profit  of  .:?2.,99  per  acre;  and  the  6U-pound  rate  gave 
a  profit  of  ^U.lU  per  acre;  wliile  the  96-pound  rate  gave  a  profit  of  $2.25  per 
acre.  '  As  may  be  seen  the  most  profitable  return  for  dollars  invested  was  from 
the  32-pound  per  acre  application.    On  a  percentage  basis  the  :'i3,00  per  acre 
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investment  gave  a  99  percent  return.  The  06,00  per  acre  application  gave  a  69 
percent  return,  and  the  il'9.00  per  acre  investment  in  fertilizer  gave  only  a  2^ 
percent  return, 

"The  test  v/as  on  class  three  land  in  a  cotton,  corn,  oat  cropping  system  with 
Madrid  clover  seeded  with  the  oats  in  the  fall.  The  nitrate  aided  the  oats  in 
suppressing  the  fall  seeded  clover  until  oat  harvest.  This  may  be  the  answer  to 
the  often  raised  question  as  to  hov^-  to  keep  fall  seeded  sweet  clover  fr^Dm  inter- 
fering vfith  oat  harvest.  The  phosphated  areas  without  the  nitrate  shovred  a  much 
more  vigorous  grovv-th  of  clover.  The  proper  balance  in  fertility  level  should  be 
maintained  for  best  results."  .. 

Hydrologic  Studies  -  J,  A,  Allis,  Central  Great  Plains  Experimental  ^''.'Wa- 
tershed, Hastings,  Nebraska,    "In  June  19^0,  the  project  received  about  ^0  per- 
cent of  the  average  June  rainfall.    The  1,97  inches  of  precipitation  received 
fell  during  six  storms  vd.th  the  highest  daily  catch  of  0,53  inch  on  July  23, 
There  was  very,  little.. ruapff  during  the  period.  ^ 

"The  grassed. watarvfay,?.  ^n;:vm^^  are  in  excellent  condition  and  have  sur- 

passed all  expectations,   "The  weeds  in  the  waterv?ays  were  sprayed  with  good  re- 
sults.   In  about  the  third  week  of  June  grasshoppers  became  quite  prolific,  es- 
pecially in  the  svreet  clover  and  in  the  nevf  -jrass  waterways.    The  waterv:ays  were 
sprayed  immediately  vd-th  Benzene  Kexachloride  and  Toxaphine  solution  which  re- 
sulted in  an  estimated  90  percent  kill  of  hoppers.    In  one  bare  spot  about  1-1/2 
feet  square,  on  .one  of.,  the  vfatera^'ays  our  farm  laborer  counted  UO  dead  hoppers," 

Hydrologic  Studies  -  G,  A..  Crabb,  Jr,,  East  Lansing,  Michigan,-" June  1 
through  9  the  Station  Supervisor  visited  m  company  with  Dr.  C,  E,  Millar  of  the 
Experiment  Station  Advisory  Committee,  the  Research  Stations  at  Clemson,  S,  C,j 
Raleigh,  N. .C. ;  and  HLacksburg,  Va,    This  visit,  in  conjunction  vath  that  to  the 
Research  Station  at  Coshocton,  Ohio,  last  fall,  was  to  better  enable  us  to  de- 
velop a  program  of  stubble-mulch  culture  for  use  on  a  watershed  basis  to  aid 
in  conserving  moisture,    ''Julch  tilla,ge  has  been  tried  and  abandoned  on  this  sta- 
tion as  a  yield  basis.    Methods  studied  here  had  markedly  poorer  yields  than  con- 
ventional tillage  and  were  accompanied  by  an  excessive  weed,  problem  that  almost 
inhibited  production.    However,  in  viev/  of  the  critical  snor  ta.ge  of  precipita- 
tion, it  has  been  decided  to  further  stud^f  miilch  practices  from  a  water  conser- 
vation standpoint.    The  work  at  the  before-named  stations  was  studied  in  an  ef- 
fort to  determine  suitable  tilla;:e- practices  for  use  here  at  East  Lansing,  It 
is  felt  that  the  tillage  practices  followed  in  the  Carolinas  will  not  be  suit- 
able for  use 'in  our  rotations  because  the  Carolina  rotations  generally  include 
annual  cover  crops,  rather  than  the  biennial  ©r  perennial'  crops  to  be  found  in 
Michigan,    This  difference- in -type- of  cover  crop  turned  under  for  mulch  has  a 
strong  effect  on  the  vfeed  problem,    Hoivever,  the  Virginia  studies  are  carried 
on  with  a  rotation  similar  to  those  found  in  this  section,  and  the  weed  problem 
has  been  successfully  counter acted.    The  Virginia  method  utilizes  seedbed  prep- 
aration with  a  modification- of  the  'double  cut'  plov/,  that  inverts  the  top  3- 
inch  furrovr  slice  and  stirs  the  lower  layer.    This  inverted  slice  is  left  ex- 
posed for  a  period  of  time  to  ensure  'kill,'  then  gone  over  with  a  spring-tooth 
harrow  to  bring  the  mulch  to  the  surface.    Following  this,  the  l^nd  is  disk 
harrowed  to  cut  the  mulch  which  has  been  brought  to  the  surface  and  planted  to 
tjorn.    Small  grains  are  planted  with  a  gcnotral,  purpose  drill  without  prior  seed- 
bed preparation.    It  is'  felt  that  this  method  of  tiilar^e  proMscs  some  success 
under  Michigan  conditions,  if  su.ff icient' time  of  root  exposure  between  the  first 
and  second  operations  in  preparing  land  for  com  C3.n  be  arranged  to  permit  a 
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good  'kill'  of  the  cover,  _  It  is  planned  to  institute  plot  trials  to  determine 
the  length  of  exposure  time  necessary  and  other  details  of  the  practice.  Fol- 
lowing the  completion  of  suitable  plot  trials,  it  is  anticipated  that  the  mulch 
practices  Y/ill  be  installed  on  a  r^atershed  basis." 

H^rdrologic  Studies  -  A.  1¥.  Cooper,  Auburn,  Alabama, -"The  June  rainfall 
of  2.60  inches  represents  6ii  percent  of  the  69-year  average  of  U»07  inches  for 
Auburn,    The  first  runoff  from  the  erosion  plots  in  more  than  1  year  occurred  on 
June  2  and  U.    On  June  2,  0.95  of  an  inch  of  rain  fell  in  10  minutes  and  on 
June  k}  0,hO  of  an  inch  fell  in  30  minutes.    The  only  rainfall  the  previous  2 
weeks  had  been  0.20  of  an  inch  on  May  28,    A  summary  of  the  water  and  soil  los- 
ses from  the  plots  that  had  a  crop  growing  on  them  is  shown  in  table  1: 

Table  1,— Soil  and  I'fater  Losses  from  Erosion  Plots 
Auburn,  Ala,,  June  2  and  U,  19^0 


Plot 

Slope 

Vegetative 

Y'ater  loss 

Soil  loss 

No. 

% 

cover 

inches 

lb, /acre 

3 
h 

6 

10 

10 

Cotton 
Cotton 
Cotton 
Cotton 

o.uu 

.76 
.68 

1,U50 

Uoo  . 

U,11;0  ' 
7,280 
906 

9 

20 

Corn 

.17 

10  ' 

20 

Com 

0 

0 

"There  is  no  apjparent  explanation  for  the  difference  in  runoff  and  soil  losses 
from  plots  3  and  It  or  5  and  6,    New  studies  were  initiated  on  these  plots  this 
spring,"  and  to  date  both  plots  in  each  pair  have  been  treated  the  same.    A  pos- 
sible explanation  of  the  difference  in  plots  9  -and  10  v/as  that  1,U56  pounds  of 
dry  matter  per  acre,  (crimson  clover)  were  turned  under  on  plot  9  before  the  corn 
was  planted  and  2,873  potuids  of  dry  matter  (subterranean  clover)  were  turned 
under  on  plot  10. 

"Four  infiltration  tests  were  made  on  Lloyd  soil,  near  the  irrigation  plots,  on 
the  Agricultural  Engineering  farm.    Three  tests  vfer-e  made  with  the  simulated 
rainfall  ' inf iltrometer'  developed  in  South  Carolina  and  one\  using  infiltration 
rings  developed  in  Texas.    The  average  of  two  tests  on  soil  with  a  loose  surface 
Y/as  1.22  inches  total  infiltration  for  the  first  hour  and  0.25  of  an  inch  for 
the  second  hour.    The  rate  of  inf iltr-ition  at  the  end  of  the  first  hoiur  v/as  0,38 
inch  per  hour  and  0,20  inch  per  hour  at  the  end  of  the  second  hour.    On  a 
crusted  plot  which  had  received  I|,3U  inches  of  artificial  rainfall  in  2  hours 
12  days  before,  the  total  infiltration  was  0.5l  inch.    After  35  minutes,  infil- 
tration stopped  completely.    The  infiltration  measurements  using  the  rings  on  a 
loose  surface  was  1,02  inches  for  the  first  hour  and  0,67  of  an  inch  for  the 
second  hour.    The  infiltration  rate  at  the  end -of  1  hour  and  2  hours  vn'as  0,66  of 
an  inch  per  hour.    The  purpose  of  these  infiltration  measurements  is  to  determine 
the  rate  at  which  irrigation  water  can  be  applied.    The  data  to  date  are  only  an 
indication,  as  enough  tests  have  not  been  made  to  obtain  a  reliable  average  for 
this  soil  type," 

Hydrologic  Studies  -  T,  W,  Edminster,  Blacksburg,  Virginia,-  "Messrs. 

Holtan  and  Kirkpatrick  report  that  considerable  time,  was  spent  in -scanning  sour- 
ces of  data  on  flood  routing.    During  preliminary  trials  of  flood  routing,  it 
became  evident  that  synthetic  derivation  of  the  complete  hydrograph  rather  than 
just  peak  rates  would  be  necessary. 
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"At  the  present  stage  of  development  exact  replicates  of  measured  runoff  curves 
c-an  be  computed  if  the  true  excess  ciurve  (rainfall  minus  retention)  and  the  de- 
tention-discharge relationsliip  are  khoim.  In  this  process,  the  excess  curve  is 
divided  into  regular  intervals  of  time  (say  5  minutes)  and  is  then  proportioned 
to  runoff  .and  detention  ivithin  6ach  successive  time  period*  The  follov^ing  equa- 
tion is  used: 

(qi  /  q?)  T 

E  -  Q-,  =  ^  ^ 

2  x  60 

E  =  excess  at  end  of  period 

=  accumulated  runoff  at  start  of  period 
q    =  rate  of  ninof r  at  start  of  period  '  ; 

'  q^  =  rate  of  runoff  at  end  of  period 

T  =  time  period  (5  minutes  usually) 
=  ,  detention  related  to 

"Estimate's  substituted  for  q2  must  balance  this  equation  to  be  correct.  Excellent 
rc-sults  are  being  obtained  from  kno'^Tn  excess  curves.    However ,  considerable  dif- 
ficulty is  encountered  in  deriving  the  true  excess  curve.    The  difficulty  ap- 
parently lies  in  the  determination  and  apolication  of  such  abstractions  as  pocket 
storage,  interceptions,  etc.,  rather  than  in  the  infiltration  capacity.    It  is 
anticipated  that  inf iltrometer  studies  being  considered  for  the  near  future  would 
provide  much  needed  information  in  this  respect,"  ' 

Runoff  Studies  -  I^.  E.  Minshall,  Madison,  ■>'fisconsin.-"Precipitation  at 
Fennimorc  y/as  5 #09  inches.    There  v;ere  no  periods  of  high  intensities  and  no  sur- 
face runoff  occurred.  .... 

"Precipitation  at  Edwardsville  ?fas  U»8U  inches.    There  were  no  high  intensities, 
yet  the  runoff  for  the  month  totaled  1,3  inches.    This  amount  of  runoff  is  due 
to  the  high  moisture  content  of  the  soil  on  June  1,  •  • 

"Precipitation  at  Colby  was  3 •83  inches.    All  of  this  was  at  moderate  intensities, 
but  there  was  some  surface  runoff  due  to  the 'high  moisture  .content  in  the  soil 
on  June  1,    The  peak  rate  of  runoff  however,  from  this  area  which  is  about  3^0 
acres,  wap  only  U«5  c,  f,  s. 

"Some  of  the  ponds  at  Edwardsville ,  111,,  and  Fcnnir.iore,  V'is,,  had  silted  to  as 
much  as  6  to  12  inches  above  the  weir  crest.   "This-  made  .it ."impossible  to  obtain 
accurate  records  of  runoff, "  These  ponds  vrcre  all  cleaned  during  the  month  to  a 
depth  of  about  12  inches  below  the  iveir  crest,  and  therefore  should  give  no  fur- 
there  trouble  for  a  few  years." 

Hydraulic  Studies  -  F,       Blaisdell,  Minneapolis,  Minnesota. -"B.?r,  Don- 
nelly completed  the  scheduled  series  of  tests  on  the  box  inlet  drop  spillway. 
These  tests  were  initiated  in  November,  19ii6,  and  have  continued,  v/ith  inter- 
uptions,  since  that  tLme,    Tests  have  been  conducted  oh  about  300  different  models 
and  variations,  each  test  requiring  from  20  to  ^0  individual  r\ms.    Some  analysis 
of  the  tests  was  carried  out  during  the  course  of  experiments,  but  the  work  of 
reducing  the  data  to  usable  f ';rm  will  be  time  consuming  since  much  of  the  analysis 
remains  to  be  completed.    This  work  has  begun,    ilr,  Blaisdell  spent  considerable 
time  on  the  analysis  of  the  rating  curve  data  while  Mr.  Donnelly  concentrated  his 
efforts  on  an  attemrapt  to  reduce  the  effect  of  submergence  to  a  simple  form. 


"The  St.  Anthony  F?.lls  Hydraulic  Laboratory  staff  completed  the  printing  and 
binding  of  one  of  the  two  project  reports  covering  the  studies  made  on  the  drain- 
age system  for  the  ".Tiiting  Field  Naval  Air  Station  located  near  Pensecole,  ?la«  . 
The  coirroleted  report  covers  the  studies  made  on  a  straight  drop  spillway,  the 
cantilevered  ditch  outlet,  the  pipe-ditch  transition  struct\ires,  and  the  deten- 
tion-type box  inlet  drop  spillviray.    Copies  of  the  report  vrere  distributed  to  those 
concerned  Tvith  the  """Tiiting  Field  job  and  to  each  of  the  regional  engineering  di- 
visions. 

"fir.  RLaisdell  and  Mr.  Donnelly  spent  June  20  and  21  in  the  Little  Sioux  River 
basin  area  of  northwestern  Iowa,    1-^Jhile  there  we  looked  over  the  flood-control 
work  being  done,  in  company  v;ith  members  of  the  engineering  staff  located  in  the 
Sioux  City  office.    The  trip  was  well  timed.    On  June  12  there  was  a  rain  of 
I4.I5  inches  in  6  hours,  followed  on  June  15  by  another  rain  of  1,9  inches  in  U3 
minutes.    The  resulting  runoff  loaded  at  least  two  structures  to  their  designed 
capacity  and  other  structures,  particularly  those  designed  for  the  detention  of 
part  of  the  runoff,  received  fairly  good  tests.    All  SAF  stilling  basins  ob- 
served apparently  operated  as  would  have  been  anticipated  from  the  model  studies. 
Up  to  U  feet  of  silt  was  deposited  in  some  of  the  detention  reservoirs.  The 
source  of  the  silt  vfas  the  com  acreage.    Pipe  outlets  from  these  reservoirs 
apparently  operated  satisfactorily  under  long  continued  flows,  although  one  out- 
let was  endangered  by  severe  scour  in  the  vegetated  channel  below  it.    The  slope 
of  this  channel  is  h  percent,    Cantilevered  pipe  outlets  scoured  holes  of  smaller 
size  than 'we  would  have  anticipated.    Their  operation  appears  to  be  very  good. 
Scour  upstream  and  dovmstream  from  the  Norris-Johnson  straight  drop  spillways 
was  less  than  would  have  been  anticipated  from  the  tests  which  Y«'e  made  during 
the  East  Aldrich  Sub-vratershed  model  studies.    An  explanation  of  this  may  be  that 
the  resistance  to  scour  of  the  field  soil  was  much  greater  than  the  sand  used  in 
the  laboratory.    It  is  also  necessary  to  remember  that}  with  one  exception,  these 
structures  flowed  less  than  one-half  full,  and  that  the  majority  of  the  scour 
occurs  at  flows  approximating  the  designed  capacity  of  the  structure.  Unexplain- 
ed is  why  the  one  Morris- Johnson  structure, "which  apparently  flowed  full,  should 
show  the  least  sco\ir.    It  may  be'  that  sediment  brought  dovm  at  the  end  of  the 
storm  filled  in  the  scour  hole," 

Hydraulic  Studies  -  D.  A.  Parsons,  Minneapolis,  Minnesota, -"There  fol- 

lov/s  a  brief  statement  of  the  purpose  of  each  of  several  series  of  tests  made  dur- 
ing the  month  in  the  design  and  calibration  of  the  Coshocton  wheel  sampler  for 
runoff,  ,     .  . 

Series  37  (tests  38'-  113  incl.) — This  iseries  of  tests  was  made  with  the  jet  from 
a  1-inch  diameter  pipe,  varying:     (l)  the  discharge,  and  thereby  the  velocity  of 
the  waterj  (2)  the  direction  of  the  jet  relative  to  the  wheel  axis;  (3)  the  speed 
of  rotation  of  the  v/heel|  and  (h)  the  point  of  sampling  relative  to  the  center  of 
the  wheel.    The  ratio  of  the  sampler  catch  to  total  flovr  was  determined. 

Series  38  (tests  1  -  26) — The  thickness  of  thfe  meta"l  .forming  the  slot  edges  is  a 
f actor "Tn "the' 'cat~cR~ for' narrow  slots.    These  tests  were  made  under  identical  con- 
ditions v/ith  some  of  those  for  Series  37,  except  for  a  difference  in  metal  thick- 
ness. 
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Series  39  (tests  1  -  12)— Sampled  jet  from  9-inch  7fide  trough.    Thickness  of 
slot  wall  xras  0.139  inch,    ''heel  center  was  1/2  inch  right  of  trough  center 
line,  .  ' 

Series  hO  (tests  1  -  12)-- .Same  as  Scries  39  except  that  trough  w-s  U-7/8  inches 
wide. 

Series  Ul  (tests  1^'12). — SVme  as  Series  UO  except  that  wheel  ce-nter  viras  on 
trough  centerline. 

Series  U2  (tests  1  ~  l8)-~.Sampled  jot  from  l-l/2-foot  H  flumeu    Thickness  of  slot 
metal,  0.139  inch.    Two~foot  diameter  wheel  with  center  1/2  inch  right  of  flume 
centerline,  •  ■ 

Series  h3  (-tests  1  »  18)— »Sanie  as  series  h2,  except  thickness  of  slot  metal  vras 
0,06U  inch, 

"Each  test  of  series  39  to  h2  v/as  made  at  a  constant  flo^v.    The  flows  of  the  sev- 
eral tests  ranged  up  to  about  2  cubic  feet  per  second, 

"Tito  more  experimental  wheels  we,re  constructed  for  calibration.    They  are  of  dif- 
ferent size  but  geometrically  similar  to  the  2-foot  diameter  wheel  used  in  series 
39  to  Ii3,  except  for  the  Slot  vddth.    The  one-  foot  diajneter  wheel  has  a  slot  de- 
signed to  take  2  percent  of  the  flow  up  to  a  flow  of  1/3  cubic  feot  per  second. 
The  3-fQot  diameter  sampler  is  designed  to" take  two-thirds  of  1  percent  of  the 
f lo7f  vrLth  a  maximum  flow  of  about  5-1/2  cubic  feet  per  second," 

.    .    .Hydraulic  Studies  -  W.  0.  Hee,  Stillwater,  Oklahoma,- "The  recent  efforts, 
at  the  laboratory  have  been  devoted  to  installing  new  experiments  and  establish- 
•ing  new  grasses.    It  is  hoped  some  of  the  hew  experiments  v:ill  be  ready  for  fall 
testing,' 

"A  report  of  the  present  condition  of  the  channels  in  Blocks  D  and  F  is  given  in 
the  follov/ing  tabulation:  *  . 


Channel  No, 

Cover  seeded 

Time  of 

Present 

' planting 

condition 

FC9 

Buff alo' grass 

Fpll  'ii9 

No  g  -fcand 

FCIO 

Intermediate  wheat  grass 

Fall  'U9 

No  strand 

FGll 

Smooth  Brome 

•Fall  'U9 

Good  stand 

FC12 

.    Kentucky  31  fescue 

Fall  'U9 

Fair  st^nd 

FC13 

Switch  grass 

Blaclcwell  strain 

Spring  '50 

Very  good  sitand 

FCIU 

No  test  lining,  temporary  cover 

of  winter  oats 

and  lespedeza 

FC15  '  - 

Intermediate  v\rheat grass  ■  • 

Fall  'U9 

Very  poor  stand' 

FG16 

Switch  grass 

Spring  '50 

Very  good  stand 

Blackvj"ell  strain 

FC17  and  18 

No  test  lining,  temporary  cover 

of  winter  oats 

and 

annual  lespedeza 

"The  Very  dry  fall  and  winters  are  partly  responsible  for  the  Very  poor  showing  of 
the  fall  sov/ed  species.    The  very  good  Stands  of  sv/-itch  grass  -are  believed  due  to 
the  use  of  a  mulch  after  seeding  and  some  sprinl<ler  irrig.''.tion. 
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"A  combination  channel  (FC25)  having  a  concrete  gutter  dovm  the  center  with 
vegetation  along  the  sides  has  been  completed  except  for  a  short  approach  sec- 
tion at  the  entrance.    The  vegetation  in  the  upper  half  of  the  channel  is  weep- 
ing lovegrass,  and  that  in  the  lower  half  is  bermuda  grass.    The  weeping  love- 
grass  was  seeded  on  April  11,  19^0,  by  broadcasting  at  the  rr.te  of  3  pounds  per 
acre.    Fertilizer  of  16-20-0  analysis  was  applied  at  the  rate  of  200  pounds  per 
acrd^.    The  channel  was  then  mulched  v/ith  clean  lovegrass  hay  at  the  rate  of  2 
tons  per  acre.    Some  sprinkler  irrig'ition  was  applied.    Sy- mid- June  the  stand 
of  weeping  lovegrass  w-^.s  excellent  averaging  about  12  inches  -in  height  ^Aath  seed 
heads  already  appearing.    Rapid  cstablishiiient  of  v/eeping  lovegrass  is  one  of  its 
chief  advantages. 

"The  concrete  work  for  the  forebay  at  the  head  of  channels  FC2$  and  FC26  has  been 
completed.    The  biggest  part  of  this  .job  was  the  building  of  a  notch  type  drop- 
str\icture.    This  structure  has  a  capacity  of  175  cubic  feet  per  second.    The  total 
droo  from  crest  to  apron  is  h  foet.    The  construction  is  of  reinforced  concrete, 

"Grading  of  the  east  dike  which  directs  the  vfaste  flow  from  blocks  B,  D,  and  F 
into  the  main  waste  channel  has  been  started  and  is  now  $0  percent  completed. 
Prior  to  construction  of  this  dike  considerable  drainage  work  had  to  be  done  to 
divert  seepage  flovre," 

Sedimentation  Studies  -  L.  M,  Glymph,  Jr^-"0n  May  8  and  9  of  this  year 
portions  of  southeastern  Nebraska  wore  hit  by  a  severe  flood.    It  resulted  from 
an  intense  rain  centering  10  -  l5  miles  south  and  southeast  of  Lincoln,  Some 
reports  give  the  total  precipitation  as  high  as  about  12  inches  in  about  h  hours,  • 
There  are  no  intensity  gages  in  the  areas  of  highest  rainfall,  but  the  resulting 
runoff  and  flood  stages  were  of  record  proportions  on  a  niimbor  of  locally  virell- 
known  and  important  tributaries  in  the  liissouri  Basin,    Damage  in  Lincoln  and 
to  other  torms,  to  roads  and  highways,  to  f  arris  toads,  and  to  agricultxire  gen- 
erally was  Yerj  great.    This  flood  has  given  emphasis  to  local  interest  in  flood 
control  programs  and  there  is  under  .my  at  the  present  time  a  concerted  effort 
to  bring  about  development  of  some  specific  plan  for  watershed  treatment  in  the 
area  affected, 

"Vfhile  the  flood  has  been  spectacular  from  the  standpoint  of  damages  to  flood- 
plain  developments,  the  situation' also  affords  a  good  op  "^ortunity  for' making 
some  observations  on  resulting  residual  damage  to  floodplain  lands,  .  There  is 
very  little  recorded  information  on  the  effects  of  flood-borne  sediment  and 
scour  on  land  productivity.    These  items  are  customarily  evaluated  in  an  in- 
ventory of  flood  damages.    But  for  the  most  part  the  evaluations  are  based  on 
opinions  and  conjecture  rather  than  on  observed  experiences,    ''■^^ith  this  in  mind, 
a  part  of  the  flood  area  viras  examined  with  the  idea  of  locating  some  flood- 
plain  fields  that  had  been  subjected  to  various  degrees  of  deposition  and  scour 
where  records  of  crop  production  could  be  obtained, 

"It  proved  difficult  to  find  fields  having  uniformity  in  contrasting  physical 
conditions  on  areas  large  enough  and  other'iso  meeting  conditions  desired  for  the 
observations.    Two  fields  were  selected,  hovj-over,  which  seem  to  meet  the  re- 
quirements very  well.    The^r  are  in  different  vn.tersheds  and  about  20  miles  apart. 
One  field  is  about  25  miles  from  Lincoln  and  the  other  about  15  miles  away* 

"One  of  the  selected  fields  was  plowed  last  fall  and  was  ready  for  corn  ^\'hen 
the  flood  came  this  spring.    On  it  there  is  an  area  where  the  topsoil  was  re- 
moved to  a  depth  of  about  8  inches,  an  area  of  practically  no  change  where  6  to 
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8  inches  of  the  fall-plowed  surface  remains,  and  anpther  vrhere  about  6  inches  of 
sediment  was  deposited  on  the  plowed  surf icoi    On  the  other  field,  which  had  been 
'disked  this  spring  before  the  floQd,  there  are  vvell-def ined  areas  of  sediment  and 
scour, 

"Arrangements  have  been  made  for  cooperation  of  the  farmers^  and  landowners  in- 
volved and  the  areas  to  be  observed  mapped  out  and  marked  in  the  fields.    On  the 
first  of  the  above  described  fields  soil  and  sediment  samples  from  small  areas 
equivalent  to  nine  one-hundredth  acre  plots  have  been  taken.    Four  plots  are  be- 
ing sampled  on  the  second  field. 

"Both  of  the  fields  were  double-disked  after  the.  flood  and  listed  t©  com.  The 
plot  areas  are  being  treated  exactly  like  the  remainder  of  the  fields  in  accord- 
ance with  the  customary  practj.ce  of  the  farmer.    It  is  planned  that  periodic  ob- 
servations of  the  plots  will,  be  made  during  ±he  growing  seaspn  and  that  they  vd.ll 
be  harvested  for  records  at  harvest  ti'fne,"  The  farmers  plan  to  plant' these  fields 
to  corn  for  the  next  several,  years,  arid  it  is  hoped  that  Records  can  be  obtained 
for  a  least  three  crop  years." 

Supplemental  Irrigation  -  J,  R,  Carreker,  Athens,  Georgia, -"Rainfall  in 
•June  tot,a.l€);d     2k  inches ,  0 .17  inch  abdve:  the  normal -.of  U.,07  inches.    All  the 
rain  fell  in  light  showers  in  10  days'  as 'fdlQ^ows;  ■..  June' 2 '-;  .b.'33  inch,  3  -  0,U0 
inch,  U  -0.53  inch,  7  --O.IO  inch,  8  -  1,05  inches,  10  -  0,75  inch,  21  -  O.UO 
inch,  22  -  0,53  inch,  and  29  -  0.15  inch,    Evappration  losses  .from  the  pan  a- 
mounted  to  7.U92  inches,  with  0,399  inch  on  June  28  the  largest  amount  any  day, 
I'vind  movement  v/as  976  miles, 

"The  daily  temperature  was  moderate  during  the  first  13  days,  butVas  high  the 
latter  half  of  the  month.  The  maximum  reading  was  89  or  above  every  day  after 
June  lU  and  -was  101  and  102  on  the  26th  and  27th  respectively, 

"The  soil  moisture  was  Iriigh  th$  first  half  of  the  month  but  rapidly  became  defic- 
ient after  the  12th,    Irrigation  was  needed  on  all  crops  before  the  end  of  the 
monthi"    •     ■  . 

"The  irrigation  plots  of  vegetables,  corn,  and  pastures  were  covered: with  one 
application  of  water  and  the  second  round  was  in  progress  at  the  end  of  the  month, 

"The  corn  for  the.  irrigation  studies  was  due  ffor  a.  cultivation  and  nitrate  .side 
dressing  early  in  June,    The  frequent  showers  at  that  time  prevented  this  work 
until  the  corn  v;as  too  large  to  run  the  tractor  through,  it, 

»    •  , 

"Therefore,  the  nitra.te  application  was  made  through  the  irrigation'  systeh,  A 
mixture  of  Uramon  and  ammonium  nitrate  \vas  used  to  make  a  solution  similar  to  the 
solution  32  used  in  19l49»  ' 

"Application  rates  of  70,5,  lUl.O,  and  211,5  pounds  per  acre  of  N  were  made  on 
Block  I  and  70,5  Ih/jkcve  on  Block  II,    The  necessary  quantity  of  materials  was 
applied  in  8  to  12  minutes.    The  corn  washed  only  about  3  minutes  after  the  ma- 
terial cleared  from  the  sprinklers.    No  detrimental  effects  were  noticed  on  the 
corn  from  these  applications, 

"One  measurement  of  the  root  distribution  under  oats  was  made  at  Watkinsville , 
The  air  dry  v/eights  of  the  roots  in  a  sample  8  inches  mde  x  12  inches  long  were: 
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.    0  -  3"  depth      =      7,52  grains 
3  _  6"     "  ■       =     1.28  " 
'  -6  -  9"     "        =       ,51     "   ■  • 

"A  few  primary  roots  extended  bclotT  the  9-inch  depth,  but  were  not  sampled, 

"Similar  measurements  were  madeunierthe  Dallis  grass,  Ladino  clover  pasture  sod  in 
our  pasture  I  at  1  site.    The  weights  for  differeint  parts  for  a  sample  area  6 
inches  vrLde  x  12  inches  long  were:" 

Tops  -  grass  =      8 ,50  grams 

"  -  clover  =  ii,68  grams 

-  other  =  0.53  " 

Crovms  =  8,23      "  ' 

Hoots:    0-6"  depth  =17.87 

6-12"    "  =  2.85 

12-18"    "  =  1.15 

18-2  U"    "  =  .73 
l?^S.ld  Onion  bulbs  I4..I6 

Supplemental  Irrigation  in  Virginia  Agricultural  Production  -  T.  W, 
Edradnster,  Blacksburg,  Virginia.-" The  total  rainfall  for  the  month  was  3 .20  in- 
ches." The  pasture  ►  system,  was  operated  from  June  12-22  completing  ^mother  appli- 
cation of  1,5  inches  on  the  irrig':.ted  lots.  . 

•  * 

"An  application  of  1,2  inches  was  applied  on  the  alfalfa  and  burley  tobacco  plots 
on  June  Ik,    Another  application  of  1,2  inches  v^as  applied  on  June  28  to  the 
burloy  tobacco  and  alfalfa  plots.    Thess  plots  were  irrigated  when  the  available 
moisture  was  approximately  50  percent  of  field  capacity, 

"The  corn  plots  were  irrigated  in  accordance  y/ith  the  soil-moisture  depletion 
study  at  different  intervals  during  the  inonth," 

Drainage  Studies  -  J,  C.  Stephens,  ''est  Pain  Beach,  Florida. -"The  en- 
tire area  siiffered  for  rain  for  the  first  3  weeks  of  the  month.    During  the  last 
week  rains  began  which  appeared  to  foreca.st  the  beginning  of  our  typical  sTomm.er 
rainy  season. 

"In  Lake  Okeechobee  the  sta-je  declined  to  13.05  feet,  M,  S,  L.  at  the  end  of  the 
month.    Rainfall  at  the  Everglades  Experiment  Station  \'r.is  6,92  inches,  and  evap- 
oration from  the  standard  pan  was  6.8 U6  inches.    The  mean  maximum  temperature  was 
93,2  degrees,  and  the  mean  minimum  temperature  was  67.5  degrees, 

"As  a  result  of  last  month's  tests  of  chlorinated  napthas,  which  were  used  on  a 
small  scale  and  showed  promise  in  destroying  aquatic  mosses  in  farm  drainage 
ditches,  it  v;as  decided  to  re-run  the  test  on  a  larger  scale  to  determine  the 
practicability/"  of  using  our  present  equipment  on  a  farm  basis  and  the  approximate 
cost  of  such  treatment.  »  > 

"Inspection  of  the  ditch  originally  treated  on  May  1,  showed  that  in  the  reaches 
where  FS  lU92     ls  applied,  the  only  apparent  growth  was  that  ome-rging  along  the 
sides  of  the  channel  where  the  emulsion  had  been  unable  to  contact  the  plants 
•because  of  the  low  water  during  application. 
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"A  lateral  ditch  l/2  mile  north  of  the  original  ditch  and  similar  in  size  and 
aquatic  grovrth  conditioners  selected.    The  method  of  treatment  was  similar  to 
that  described  in  last  month's  report.    The  principal  difference  \ms  that  it  was 
decided  to  attemot  to  aT)ply  an  average  qus^tity  along  the  ditch  equal  to  2^0  p.  p. 
m.    Since  the  channel  Y;as  not  exactly  uniform  in  cross  section,  it  was  realized 
that  some  variation  in  concentration  ^vould  occur,  and  small  variations  in  amounts 
applied  vfere  made  by  varying  the  pressure  on  the  purap  where  the  cross  section 
changed  size  for  any  long  distance.    On  the  whole,  however,  the  rate  of  applica- 
tion vf>.s  as  vmiform  as  v/ould  be  feasible  for  jobs  done  by  the  farmer, 

"Formulation  WS  lU92  vj-hich  showed  best  results  on  the  first  trial,  was  applied  ovep 
a'lGnrdsh'Of  1>560  feet..   A  total  of  28-3/ii  gallons  of  chemicals  was  applied  re-      ^  ' 
suiting  in  an  average  concentration  of  2h0       p.  ra.  Formulation  ^"'^  lU9U  was  applied 
on  the  next  length  of  2,060  feet  using  a  total  of  33-3/U  gallons  /with  an  average 
"'^■'(i'Dncentr ^tion  of  216  p.  p,.m,  .  On  a  short  stretph  of  approximately  200  feet 
3-1/3  gallons  of  FS  lU9U  was  applied  as  a  surf?.ce  application  without  trj'-ing  to 
mix  the  chemical  with  the  water  in  the  ditch.  , Finally,  a  section  of  the  ditch  ap^ 
proximately  800'  feet  long  was  treated  v.dth  about  12  gallons  of  'i^S  lk9S  v/ith  a 
resulting  average  concentration  of  lUO. p«  p.  m,    A  tabulated  summary  of  the  ele- 
ments of  these  treatments  shov.dng  size  o£  chan;iel,  formulation  and^ :am:ount  used,  and 
resiilting  cone  ehtr  at  ions  along  each  lOO-ifoot  s.ection  of  the  ditch  appears  on  the 
next  page*         *      •  -     .  . 

■  ■  '        ■  ■'  . 

"An  inspection  'of  the  ditch  ^  days  lateu  showed  that  ^"^rs  lU92  had  caused  the  green 
color  of  the  mdss  to  start  turning  bladk,  and, disintegration  had  begun.  On  the 
other  applications  the  moss  appeared  to  .bo  burned  a.t.  the  top  for  a  d^th  of  2  to 
3  inches,  but  retained  a  good  portion  of  its -green  color  at  the  bottom.  An  in- 
spection 19  dafs  after  the  application  showed, almost  complete  kill. and  disinte- 
gration for  th§  "'S  lii92,  v/hile  the  WS  IU9I4.  shewed  a  fair  kill  but  not  good  dis- 
integr  ition,  and  the       lh9^  again  showed  the, least  results, 

■  ♦ . 

"It  was  noted 'that  as  on  the  previous  test  the  fish  kill  was  limited  mainly  to  the 
Gar  and  Mudfish  as  the  gamefish  appear  to  leaye  the  ditch  when  the.  water  is  drawn 
dov/n  prior  to  treatment, 

"From  progress'  to  date,  it  appears  that.  WS  1U,92  can  be  used  effectively  in  similar 
conditions  with  an  avera.^^e  concentration  of  250  p.  p.  m.    The  cost  of  naterial, 
estimated  at  ^p,35  per  gallon,  \7ould  run  about  ;|35«00  per  mile  on  the  lateral 
treated  in  this  case,    VJhile  the  spray  .equipment  used  can  no  doubt  be  i.'iproved 
upon,  the  ratd  of  application  averaged. 1  raii§  per  hojir,  using  a  small  tractor  to 
tow  the  boat  at  proper  speed,  .  . 

"^'ihen  an  additional  supply  of  1"JS  lii92  is  received  by  the  Everglades  Experiment 
Station,  further  studies  mil  be  made  in  regard  to  additional  'mop-up'  work  in 
attaining  a  complete  kill  along  the  edges  of.  the  ditch,  and  also  further  work  te 
determine  the  practicability  of  obtaining  kills  vrith  surface  spray  only  will  be 
done,"  , 

Drainage  Studies  -  I,  L,  Saveson,  T^>at6n  Rouge,  Louisiana*— "Veather  con- 
ditions have  permitted  us  to  get  3  vreeks  run  on  the  precision  grading  test  area  at 
St,  Delphine  Plantation,    This  area  is  60  percent  complet'-^d.    The  large  Evers- 
man  land  leveler  is  proving  a  very  adaptable  grading  tool  for  sugarcane  land.  On 
the  present  area  we  are  crossing  the  ditches  and  filling  them  since  the  area  is 
to  be  relaid, 

"A  two-Ts4ieel  scraper  was  received  this  past  week  from  the  Garwood  Manufacturing 
Company,  gratis,  to  run  a  numb-^r  of  tests  on  the  adaptability  of  two-wheel  scrapers 
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T'lble  1,— Siiifiiiiary  elements  of  chlorinated  naptha  test 
for  eradication  of  aquatic  mosses,  Osborne's  G-rove, 
June  Iky  1950 
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for  grading  sugarcane  land, 

"Regional  Siigineer,  J,  J,  Coyle,  Regional  Agronomist,  W.  M,  Nixon  and  State  Con- 
serv'i.tionist,  H.  B,  Martin  visited  the  project  on  June  29.  and  30  to  go  over  the 
project  and  observe  the  ivork.    They  ivere  interested  in  the  ditch  bank  movfer  and 
the  writer  took  them  td  Thibodaux  to'*oysenfe  the  Thompson 'AfoTTer.    The  Thompson 
Machinery  Coi:ipany  put  on  a  demonstration.    This  rao^ver  works,  on  a  v;-hirl-a-way 
principle  and  is  mounted  on  a  contacting  arm.    It  will  cut  saplings  up  to  h  inches' 
in  diameter  and  mow  a  vertical  ditch  bank.    The  material  mowed  is  throvm  out  of 
the  ditch.    The  finished  job  is  equal  to  work  done  by  a  lawn  mower,  " 

Drainage  Studies  -  T»  W, "  EdUiinBter,  'liLacksburg,"  Virginia. -"Mr,  Phelps 
V/alker  makes  the  follovang  report  on 'the  "erigdlneering .  phase  of  the  drainage  research 
program, 

"'Teather  conditions  in  Nanscmond  county  were  more  favorable  than  they  wore  in  May, 
With  the  exception  of  a  dry  ar^a  around  the  City  of  Suffolk  and  the  Presson  farm, 
rainfall  occurred  at  times  and  in  amounts  to  keep  soil  moisture  suitable  for  plant 
requirements  and  still  not  hinder  cultivation  of  crops.    In  terms  of  the  farmers, 
'the  season  has  turned  into  one  of  the  best  so  far,' 

"The  table  on  the  next  page  is  a  continuation  of  the  one  submitted  last  month. 
It  sliows  that  the  more  heavy-  rainfall  during  the  first  week  of  June  had  some  ef- 
fect upon  the  position  of  the  v^ater  table  but,  in  general,  soil  water  has  fallen 
between  0,^-  and  O'. 9-foot  in  the  Suffolk-Holland  area, 

"The  dry  season  continues  in  Princess  Anne  and  Accomac  Counties.    No  data  were 
received  from  cither  of  these  counties  in  time  to  be  incorporated  in  the  dis- 
cussion.   However,-  it  is  understood  that  soil  water  is  too  deep  in  the  soil  for 
the  data  collected  to  be  of  value  for  drainage-  investigation, 

"The  Darcy  Law  (Q  •  PIA)  states  that  the  volume  of  liquid  that  passes  through  a 
homogeneous  media  is  proportional  to'  the  permeability  of  the  media,  the  hydraulic 
gradient  of  the  phreatic  surface  and  the  area  through  which  the  liq\iid  moves, 
Aronovici  and- Donnan  have  modified  the  equation  of  this  law  to  make  it  an--->!' icable 
to  soil-A-a  non-homogeneous  media.    They  expressed  it  with  the  equation  S  •*  4P 
(b^  -  a2)/Q,    But  is  is  questionable  if  this  modification  is,  suitable  for  uise  by 
this  -nroject, 

"As  pointed  out  in  previous  reports,  the  method  of  observation  used  at  present 
does  not  lend  itself  readily  to  this  equation.    For  examole,  the  units  "of  0  are 
in  volume  per  time  per  unit  of  linear  measure.    The  units  of  discharge  from  the 
pump  system  are  in  volume  per  time  per  unit  of  circular  measure,  vxhich  cannot  be 
converted  directly,  if  at  all,  into  linear  units, 

"The  pump  system  has  been  used  successfully  in  Imperial  Valley  as  a  method  for 
determining  the  permeability  of  the  entire  soil-  profile,  . 

"In  modifying  the -equation,  apparently  it  was  assumed  that  all  soils  under  drain- 
age investi,^?;ati on  contain  3,n  impermeable  'bs^rrier'  at  some  dpeth  just  belov/  'de- 
sirable tiling  depth,'     There  are  indications  that  this  barrier  :u3.y  not  occur  in 
all  wet  soils  of  Virginia's  Coastal  Plain.    If  this  'is  correct,  it  v.'ill  be  nec- 
essary to  ar:)proach  the  oroblem  in  a  different  manner," 
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IRRIGATION  AND  WATER  CONTROL  DIVISION  . 

Permeability  and  Stability  of  Soil  and  Soil  Materials  -  C.  ;,'7.' Xauritzen, 
Logan,  Utah,-"V;ork  continued  on  our  study  attempting  to  evaluate  the  reliability 
of  permeameter  measurements       means  of  some  tank  installations.    Initial  results 
seem  to  indicate  that  the  permeability  of  material  may  be  modified  considej-ably  by 
the  installation  of  permearaeters  and  seepage  meters  even  when  great  care  is  exer- 
cised -with  the  installation. 

Lining    of  Irrigation  Canals  and  Ditches  -  C.  W,  Lauritze^n,  Logan,  Utah,- 
" Considerable  v:ork  was  done  at  the  River  laboratory.    The  buried  membrane  lining 
in  section  2D  and  the  damaged  buried  membrane  lining  in  .section  5D  were  :removed 
and  the  subgrades  in  these  sections  were  reconditioned  as  also  in  sections  7  and 
8D  and  the  follovdng  experimental  linings  installed: 

-  "Section  2D — Burried  asphaltic  membrane,    Catalytically  bloTm  asphfilt  applied  at 
the  rate  of  1.25  gallons  per  square  yard  on  a  subgrade  of  sand  filled  pea  gravel. 
The  covering  consisted  of  2  inches  of  sand  follov;ed  \sy  a.  3  inch  topping  of  gravel, 

•  "Section  3D — The  lining  in  section  3D  differed  from  that  in  .2D  only. in  that  1,75 
gallons  per  square  yard  was  used,  .  -    ■  '       .' •■  , 

"Section  7D — The  lining  in  section  7D  v/as  also  buried  asphaltic  membrane  but  of  the 
prefabricated  type.    The  prefabricated  membrane  was  manufactured  by  the  Lloyd  A 
Fry  Roofing  Co.  of  San  Laandro,  Calif,    It  was  supplied  \n ..rolls,  is  about  3/B  of 
an  inch  in  thickness  and  consists  of  asphalt  on  a  backing  of  90  pound  craft  paper. 
The  rolls  were  36  inches  ip  width  and  it  was  installed  in  strips  with  the  paper 
side  up  perpendicular  to  the  direction  of  the  flow.    The  2-inch  lap  joints  vfere 
scaled  by  painting  the  paper  side  v/ith  RCS-1  asphalt.    The  cover  used  xyas  the 
same  as  in  section. 2D  and  3D,  2  inches  of  concrete  sand  followed  by  3  inches  of 
gravel, 

"Section  ■•8D~i."The  lining  ii^  QD  consists  of  an  agphaltic  membrane  protected  i/rLth  a 
topping  of  asphaltic  macadam^    -The  raembrane^'was  appliM'"at' the  rate"  of  l'?l/2  gal- 
lons per  square  yard,  covered  .^with  2  . inches  of  3/8  to  3 A  gravel  and.  this  pene- 
trated and  bonded  together  .fthrough  ail  application  of  2  gallon  per  square  •  yard  of 
the  same  asphaltic  material.    In  all  cases  the  asphalt  v/as  applied  at  approximately 
UOO^F,  and  the  rates  obtained  -conformed  closely  with  the  specifications*  ■  Con- 
siderable spauling' of  the  soil , cement  .linings  took  place  during  the  vfinter,  ,  The 
extent  of  spauling  wis  measured  by . removing  and  weighing  the  loose  material.  As 
a  precaution  against  leakage  along  the  division  board  the  ends  of  the  soil-cement 
sections  were  sealed  with  hot  ;asphaltw   .It  is  planned  that  these  linings  will  be 
removed  and  replaced  with  buried  asphaltic  membrane  linings  aft^r  a  month  or  two," 

Snow  Surveys  and  Irrigation  Water-Supply  Forecasts  -  H,  J,  Stockvirell, 
Ft,  Collins,  Colorado, -"Special  snovj-  surveys  were  made  on  the  North  Platte  Water- 
shed about  June  1  by  Mr,  Vrashichek,    These  surveys  were  made  because  of  the  crit- 
ical water-supply  forecast  at  Seminoe  reservoir  and  Kortez  Dam  site  in  I'-'yoming, 
Current  runoff  on  the  North  Platte  indicates  that  the  April  1  forecast  .of  about 
115  percent  of  noriTial  vdll  be  close  to  the  actual  flow, 

"About  200  snow  course  markers  and  200  trail  markers  we];;e  made  and  shipped  to 
various  sno^v-survey  leaders. 
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"The  Transcript  of  the  meeting  of  the  Colorado  River  Forecast  Coiranittee  has  been 
mimeographed  in  about  115  copies  and  mailed  to  interested  organizations  and  in- 
dividuals.   A  transcript  of  the  Pdo  Grande  Y'ater  Forecast  Committee  has  been  pre- 
pared in  rough  form  and  sent  to  the  Regional  Office  at  Albuquerque  for  checking 
and  concurrence  since  they  co-sponsored  the  meeting.    It  ^Adll  be  published  in 
July, 

"Messrs.  StocloA'-ell  and  "'ashichek  established  eight  new  courses  along  U,  S,  High- 
vray  ho  on  Berthoud,  Rabbits  Ears,  and  Gore  passing  from  elevations  of  8,ipOO  to 
11,300  feet.    It  is  expected  that  these  courses  will  tend  to  complete  the  snow- 
survey  system  in  this  area  and  tend  to  eliininate  some  of  the  more  inaccessible 
courses  in  a  fev/  years.    Sketch  maps  have  been  prepared  on  these  courses,  Mr, 
'■''ashichek  made  a  snow- course  maintenance  trip  in  northern  Colorado  during  the 
last  week  of  the  month, 

"Informal  discussions  on  support  of  the  Snow  Survey  program  by  the  Bureau  of  Rec- 
lamation vj-cre  held  in  Denver  on  J\ine  12.    Three  new  courses  have  been  requested 
by  Region  VII."    -  ^ 

Snov7  Surveys  and  I'Tater-Supply  Forecasting  -  W,  D,  Criddle,  Boise,  Ida- 
ho,-"A  large  portion  of  the  month  vras  spent  by  lUr,  Nelson  in  refining  the  office 
records  and  revising  the  forecast  correlations,    Hoircver,  one  field  trip  v;as 
made  into  southeastern  Idaho  and  western  "'.'"yoming  in  lining  up  the  snow-survey 
vrork  for  this  coming,  season.    Snow  surveyors  and  cooperators  v/ere  contacted  in  the 
vicinity  of  Pocatello,  Montpelier,  and  Afton,  Tyoming, 

"During  the  month  of  June  the  rivers  in  northern  Idaho  ran  extremely  high  causing 
some  flood  damage  along  the  Kootenai  in  the  northern  end  of  the  State,  Also, 
the  Columbia  River  was  high  in  the  vicinity  of  Portland  and  ca.used  some little 
damage.    Stream  flovi  seems  to  be  verifying  the  accuracy  of  the  forecasts  made 
earlier  in  the  spring," 

Snow  Siirveys  and  Snow  Covers  -  R.  A,  ■'-ork,  Medf  ord]  ■'Oregon,-"!\Ir,  Frost 

reports  that  studies  were  initiated  of  runoff  in-  relation  to  snow  cover  for 
Clackamas,  North  and  South  Santiam  Rivers,  and ''■"illamette  River,  all  preparatory 
to  certain  runoff  forecasts  requested  by  the  Federal  Povrcr  Commission, 

"A  First  Progress  Report  of  the  Medford  Cloud  Seeding  studies  v/as  completed  hy 
iVIr.  Beaumont,  in  collaboration  v^rith  l-v"..!.  Frost.    Copies  were  forv/arded  to  Ore- 
-gon  State  College  and  to  Division  of  Irrigation,    Several  conferences  were  held  . 
with  the  superintendents  of  the  various  irrig  tion  districts  concerned, '  v<ith  the 
pilots,  and  with  other  interested  parties  concerning  the  outcome  of  the  first 
year's  flights, 

"In  collaboration  with  Dr.  H.  G,  1' ilm.  Chief  Flood  Surveys  Division,  USFS  Port- 
land, and  Morlan  Nelson,  Snow  Survey  leader  of  SCS  for  Columbia- River  basin,  ex- 
tensive preliminary  computations  were  initiated  by  V;.ork  on. a  forecast  method  for 
flood  peaks  based  on  snov;  surveys.     It  will  be  several  months  before  this  formula 
can  be  completed  but  it  now  looks  extremely  promising,  r  . 

"Preparations  for  summer  snow-course  maintenance  work  were  initiated  by  Mr, 
Frost  and  Mr.  Beaumont, 

"Iitrs,  Gloria  Fichtner  has  well  in  hand  details  preparation  to  issuance  of  a  nevf 
snow-survey  summary  for  Oregon  \Thich  is  due  for  publication  in  19^0.    About  3 
months'  time  will  be  required  henceforth  for  completion  of  this  report  by  Mrs, 
Fichtner," 
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Consumptive  iJse  in  Northeastern  Region  1  -  H..  F,  Blaney,  Los  Angeles,. 
Calif  .-"In  connection,  with  the  survey  of  irrigation  problems  of  the  Northeastern 
States,  made  the.  letter  part  of  May  at  the  request  of  Region  1,  tentative  normal 
monthly  rates  of  consumptive  use  of  water  for  different  crops  were  determined  from 
climatological  data  for  several  areas.    The  follovdng  tabulation  illustrates  some 
of  the  results, .dn  two  areas:" 


Consumptive  use  of  water,  in  inches 

Northampton  Area, 

Mass.  ■ 

Hancock  Area, 

Md. 

Alfalfa 

Alfalfa 

Deciduous 

Tomatoes 

Month 

and. 

Potatoes 

Tobacco 

and 

pasture 

pasture  • 

•■■'•rtrees^ 

k  =  0.80 

k  =  0.60 

k  =  0.55 

k  =  0.60 

,k  =  0.-75 

k  =  0.65 

April 

3.29 

3.71 

3.1i8 

ii.05 

May 

U.61 

3.17, 

.  ii.98 

1,67 

June 

5,37 

ii.03  ' 

3.69 

5.66' 

5,31 

U.60 

July 

5.86 

U.39 

U.03 

6;o8 

5.70 

U.9U 

August 

5.25 

3.9U 

 3.61 

5.5U 

5.19 

li.50 

September 

U.ll 

U.52 

Computed  from  formula  u  =  kf  =  monthly  consumptive  use,  where  k  =  monthly 
coefficients,  t  =  mejin  monthly  temperatui^e,  p  ■  monthly  percent  of  daytime  hours, 
and  f 

=  tp 

=  monthly  consumptive-use  factor.. 

100 

^Includes  cover  crop,   


Irrigation  Requirements  in  New  Mexico  -.  H,  F,  Blaney,  Los  Angeles, 
Calif .-"A  field  trip  was  made  over  the  principal  irrigated  areas  of  new  Mexico 
with  E.  G,  Hansen  of  State  Colleje  for  the  purpose  of  obtaining  additional  data 
on  dates  of  planting  and  harvesting  different  crops,  irrigation  practices' and 
adequacy  of  water  supply.    Conferences  were  held  with  District  Conservationists 
and  members  of  the  Region  6  Soil  Conservation  Service  staff  at  Albuquerque,  Mar- 
vin Litz  assisted  in. tabulating  climatological  records  and  computing  monthly  con- 
suptive  use  by  alfalfa  and  hay  crops  for  many  of  the  areas.    Additional  data  Virill 
be  compiled  an4  analyzed  for  a  report  on  irrigation  requirements  in  New  Mexico." 

Antelope  Valley  Soil  Conservation  District  Sprinkler  Study  -  IV,  YJ,  Don- 
nan,  Los  Angeles,  Calif  .-"Several  days  were  spent  mth  G,  Marvin  Litz  at  the  An- 
telope Valley  Field  Station  of  the  University  of  California  assembling  arid  in- 
stalling the  portable  sprinkler  irrigation  system  in  the  'tvro  alfalfa  test  plots* 
The  initia,l  tests  will  ,be  made  to  determine  whether  a  close  .spacing  of  sprinkler 
•  heads  mil  provide  better  distribution  of  moisture  in 'the  "excesbively  high  wind 
.  which  characterizes  the  Antelope  Valley  climate.    On  one  plot  the  heads  are  spaced 
at  the  conventional  50  x  56-foot  spacing,,  and  on  the  second  plot  the  heads  are 
spaced  at  20  x  50-fpot  spacing.    The  .20-foot  spacing  is  at  right  angles  to  the 
prevailing  vrlnd.    Four-inch  Neptune  water  meters  v/ere  installed  to  catch  'the' 
sprinkler  fall  and  record  the  p^attem.  of  distribution  in  ,an  inner  square  sub-plot 
within  each  of  the  two  areas  being  sprinkled.    ?/ind,  temperature,  and  humidity  will 
be  recorded  at  the  plots  during  each  test  run.    As  an  added  study,  soil-moisture 
sampling  will  be  conducted  before  and  after  irrigation  on  each  plot.    This  study 
is  being  made  at  the  request  of  the  Antelope  Valley  Soil  Conservation  District  and 
Operations." 
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Assistance  to  Operations  -  W,  D,  Criddle,  Boise,  Idaho, -"During  the 
month  of  June  considerable  assistance  ^vas  given  to  Operitions  in  conducting  far- 
mer irrigation  demonstrations  throughout  the  State  of  Idaho,  and  in  the  vicinity 
of  Elko,  Mev,    At  four  farmer  demonstrations  held  in  southern  Idaho  more  than  UOO 
farmers  attended.    At  these  demonstrations  special  emphasis  was  placed  on  the 
amount  of  v;ater  entering  the  soil,  the  lengths  of  run,  proper  size  of  streams  to 
use  and  the  control  structures  suitable *f or  controlling  the  furrow  streams.  These 
demonstrations  were  held  in  cooperation. vjith  SCS  Operations  and  with  the  Extension 
Service  of  Idaho,    Such  a  cooperative  arrangement  is  believed  to  be  particularly 
suitable  for  conducting  farmer  irrig"tipn  demonstrations*" 

Irrigation  Studies  -  A,  R,  Codd,  Bozeman,  Montanaa-"Snow-survey  measure-'- 
ments  v/ere  carried  on  at  15-day  intervals  by  the.  Forest  Service  Flood  Control  Sur- 
vey Section  at  Missoula,-  These  surveys  were  made  at  snoviT  courses  used  e>arlier 
in  the  season.    These  data  were  made  available  to  this  office  and  small  interim 
bulletins  were  issued  to  keep  interested  agencies  informed  of  the  conditions.  Po- 
tential damaging  high  flows  have  and  are  occurring  on  the. Kootenai  and  other  local 
streams  at  isolated  places.  '  .  - 

"Correlation  \vork  on  stream  flow,  snov/  survey,  precipitation  and  temperature  data 
was  started  during  the  month,    A  plan  has  been  devised  to  systematically  analyze 
these  various  factors  effecting  seasonal  stream  flow  in  an  attempt  to  crea.te  a 
forecasting  scheme  for  the  Missouri  River,    Because  the  spring  precioitation  has 
such  an  outstanding  effect  on'  the  strccams  east  of  the  Continental  Divide  this 
variable  is  being  given  considerable  consideration, 

"The  length  of  snow-survey  records  in  Beaverhead  and  Jefferson  .livors  are  limited 
to  recent  years  which  makes  reliable  results  difficult.  The  only  hope  here  is  to 
build  up  a  temporary  relation  with  the  hope  of  improving  it  as  years  progress, 

"It  is  planned  to  develop  a  seasonal  stream  flow  routing  system  in  order  to  make 
the  scheme  complete  from  snow  to  downstream  termination  and  later  to  break  the 
forecasts  apart  into  its  component  parts  to  detect  weal<  or  troublesome  basins. 
An  effort  is  being  made  to  use  tabulations  and  correlations  started  by  Mr,  0, 
Monson  in  past  work  on  this  project.    The  Montana  Experiment  Station  is  assisting 
financially  by  supplying  part-time  help.    Another  phase  in  this  project  is  to  study 
the  possibilities  of  setting  up  this  correlation  luork  so  that  I,  3,  M,  cards  co\ild 
be  used  and  make  use  of  the  I,  B,  M,  machines  here  on  the  campus  for  the  statisti- 
cal-analysis computations.    Conferences  on  the  latter  phase  of  the  work  have  been 
arranged  vrLth  college  staff  members |  no  definite  results  or  decisions  have  been 
made  up  to  this  date," 

Irrigation  Studies  -  P.  E,  Ross,  ^'''eslaco,  Texas, -"A  conference  was  held 
on  June  29  vrith  zone  conservationist  M,  A,  Hartman,  Drainage  Engineer  T,  C,  An- 
derson, both  from  the  Regional  Office  in  Ft.  Worth,  District  Conservtionist  W.  T, 
Moon  of  Harlingen,  Soil  Survey  Supervisor  R.  E,  Daniell  and  Work  Group  Engineer 
R,  C,  Barnes,    Discussions  of  findings  in  research  work  on  irrigation  and  drain- 
age and  comparisons  i-dth  the  findings  of  the  men  in  operations  were  interesting 
and  beneficial  both  to  research  and  operations," 
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W,iter  Spreading  for  Recharge  of  Underground  Basins  -  A,  T,  Mitchelson, 
D,  C.  Muckel,  E,  S,  Bliss,  C,  E,  Johnson, -'-'San  Joaquin  Valley,-  Organic  matter 
decomposition  studies  were. .continued,  arid  rates  calculated  for  the  initial  period 
of  15  days. 

"These  results  indicate  that  redwood  sawdust  is  veiy  resistant  to  decomposition. 
The  cotton  stems  were  the  most  resistant  of  the  various  components  of  the  gin 
trash  studied.    The  alfalfa  decomposes  at  a  very  rapid  rate.    The  utilization  of 
plant  materials,  such  as  those  given  in  the  plant  table/- in  the  improvement  of 
soil  structure  is  largely  dependent  upon  the  rate  at  v/hich  decomposition  takes 
place.    The  rate  of  decomposition  is  part  of  the  complex  problem  of  management 
of  organic  materials  which  are  added  to  the  soil  in  an  effort  to  develop  a  soil 
structure  which  v/ill  remain  permeable  to  water  during  long  submergence, 

"T\7-o  sets  of  six  percolation  tubes  set  up  for  comparing  percolation  rates  of  Wasco 
and  Minter  Field  soil  were  continued,    A  100 'ppm  solution  of  Renex— a  detergent — 
was  added  to  three  tubes  of  feach  group  to  compare  its  effects  on  the  percolation 
rate  of  the  tv/o  soils  and  to  study  is  effects  on  micro-organism  counts  at  three 
different  time  intervals.    Those  tests  ar§  still-  going  foravard.    Percolation  rates 
have  been  severely  depressed  in  both  soils       the  Renex. 

"Three  other  groups  of  four  tubes,  each  of  which  have  been  drying  since  treating 
with  water  extract  from  gin  trash,  Tiere  restarted.    Tap  vmter  was  used  on  all 
three  groups  in  the  second  run.    The  higher  initial  rate  in  the  second  run  for 
the  two  groups  of  treated  tubes,  may  indicate  a  small  amount  of  structural  develop- 
ment took  place  in  the  soil  due  to  stimulation  of  micro-organisms  by  the  extract. 
Apparently  the  treatment  v;as  not  prolonged  sufficiently  %o  cause  a  permanent  im- 
provement.   The  fe\v  weak  aggregates  formed,  rapidly  broke  down  and  effectively 
sealed  many  pores,  lov/ering  the  rate  to  less  than  the  control  group* 

"Programs  of  operation  for  the  Minter  Field  ponds  were  revised  ov;ing  to  a  change 
in  the  \vater  supply.    Because  of  a  decrease  in  flow  of  ..the  Kern  River,  it  v/as 
necessary  to  discontinue  use  of  this  w.ator  and 'to  again  use  well  water.    Since  the 
waters  arc  different  .in  quality,  part  of  the  tests  are  designed  to  determine  the 
effect  of  the  quality  on  percolation  rate,    Well  v/ater  has  consistently  given 
higher  percolation  rates  and  it  is  believed  this  is  due  to  the  higher  hardness, 

"The  large  spreading  areas  near  Minter  Field  had  to  be  shut  dovm  when  the  Kern 
River  supply  failed.    However,  a  sufficient  length  of  run  was  obtained  to  def- 
initely establish  the  fact  that  the  gin- trash- treated  area  was  not  incub.ated  ■ 
sufficiently  ty  rainfall  alone.    The  tests  substantiated  our  belief  that  the  use 
of-  gin  trash  to  promote  percolation  requires  proper  management  or  detrimental 
results  might  occur  during  a  critical  period."  .        '•  • 

Irrig^.tion  Studies  -  Upper  Santa  Ana  River  (San  Bernardino  Counter, 
Calif,  -  D,  C,  Muckel,  Pomona,  C^ilif .-"Calculations  are  now  about  complete  for 
annual  amoTints  of  deep  penetration  re'sulting  from  rains  on.  the  valley  floor  in  the 
Bunker  Hill,  Devil,  Cajon,  Lytle,  Colton,  and  Reche  Canyon  basins,.   One  ma.jor 
reason  why  the  ground-water  table  has  declined  during  the  past  fev/  years  is  clearly 
shorm  by  the  amounts  of  deep  penetration.    In' Bunker  Hill  Bn.sin,  the  27-year 
(1922-23  to  19U8-U9  inclusive)  average  annual  deep  penetration  is  1^,000  acre- 
feet.    During  the  past  U  years  (19U5-U6  to  I9I48-U9),  penetrition  has  averaged  only 
10  percent  of  the  long-time  average.    The  last  jc^r  vrhen  average  or  above-average 
deep  penetration  has  occurred  was  19U3-UU.    The  maximum  accrued  in  I9U0-UI  when 
there  v;as  approximately  5U,000  acre-feet  of  deep  penetration  resulting  from  rains 
on  the  valley  floor  in  Bimker  Hill  Basin," 


■^Taoie  can  oe  ootamed  from  project  on  request. 
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Seepage  Losses  from  Irrigation  Channels  -  C,  Rohv^er,  Ft,  Collins, 
Colorado, -"At  the  request  of  the  Director  of  Region  VII  of  the  Bureau  of  Recla- 
mation, seven  additional  copies  of  the  Progress  Report  on  the  Seepage  Rings  vierc 
prepared  for  the  Directors  of  the  other  Regions  of  the  Bureau  ajid  for  the  Com- 
missioner of  Reclamation." 

Drainage  Studies  -  E,  TJ',  Cowley,  Grand  Junction,  Colorado, -"ALmost  the 
entire  month  of  June  was  devoted  to  the  exploration  of  the  possibilities  of 
drainage  on  an  area  immediately  west  of  Grand  Junction  by  moans  of  pTimping  from 
virells.    This  project  has  been  mentioned  in  my  previous  reports, 

"In  the  course  of  these  investigations  six  test  holes,  6  inches  in  diajneter,  were 
drilled.    Samples  of  the  underlying  strata  were  taken  for  future  investigation. 
The  drilling  was  financed  100  percent  by  the  County  Research  Coiiimittee  on  Soils 
and  Drainage  from  a  fund  set  up  early  this  spring.    This  was  mentioned  in  my 
February  report.    All  drilling  was  done  by  local  contractor  using  a  Keystone  50 
cable  tool  rig.    The  results,  to  date,  arc  encouraging.    In  all  but  one  case  the 
water  bearing  strata,  composed  of  sand  or  fine  gravel  or  both,  was  encountered 
at  depths  of  from  12  to       feet.    These  strata  vary  in  thiclmess  from  1^-25  feet 
and  are  confined  by  a  medium  to  heavy  clay  soil  on  top  and  shale  imderneath. 
In  all  cases  there  'is  sufficient  pressure  in  the  sand  and  gravel  to  cause  the 
water  to  rise  to  within  about  $  feet  of  the  surface.    Samples  of  the  water-bearing 
strata  are  being  sent  to  both  the  Soil  Conservation  Service,  Sells  Laboratory,  at 
Albuquerque,  N,  M,,  and  the  IT,  S,  Regional  S-^linity  Laboratory,  at  Riverside, 
Calif,,  for  analysis.    When  these  analyses  arc  completed  recoirmiendations  will  be 
made  relative  to  the  be^t  location  and  method  of  construction  of  a  drainage  well. 
Funds  in  the  amount  of  5l,500  have. been  made  available  by  the  local  Soil  Conserva- 
tion District  for  the  construction  of  an  experimental  well,  if  such  a  project  is 
found  feasible," 

Irrigation  Studies  -  I,  D,  "'.■■ood,  Denver,  Colorado, -"From  June  1  to  2, 
worked  on  paper  for  the  American  Society  of  Civil  Engineers.    Also  worked  on  in- 
terior of  Government  sedan  delivery  for  easy  packing  of  materials  to  be  carried, 

"On  June  5  to  9,  at  the  request  of  the  Regional  Director  of  "Region  III  a  trip  was 
made  to  Shenandoah,  lovira,  for  the  purpose  of  instructing  personnel  of  the  district 
office  at  that  point  vd.th  regard  to  sprinkler  and  surface  irrigation.  T^/zenty- 
nine  persons  were  in  attendance — mostly  from  Soil  Conservation  Service  but  also 
from  the  Research  Department  of  lox'^ra  State  College  and  from  the  Climatology  Sec- 
tion,   The  meeting  was  also  attended  by  Llr.  Frank  H,  Me'ndell,  State  Conservation- 
ist.   The  vrork  consisted  of  field  trips  for  the  inspection  of  prospective  irriga- 
tion projects  located  in  Missouri  River  bottom  across  the  river  from  Nebraska 
City,  Neb.    Some  land  which  had  been  leveled  and  is  currently  being  irrigated  was 
also  inspected.    On  the  last  day  a  technical  school  was  held  covering  the  sub- 
jects of  land  leveling  and  virater  distribution, 

'Uune'  10  and  11  were  spent  working  on  the  Government  sedan  deliveTy  xrWich- is  being 
prepared  for  carrying  a  complete ,set  of  irrigation  equipment  as  well  as  instru- 
ments. 


Irrigation  Stiidieff     F.  3.  H^nilton,  Lincoln,  Nebraska,-"Tests  v^ere 
run  on  an  aluiriinuin  .gated  pipe  manufactured  in  Nebraska,    This  pipe  is  intended 
for  use  either  as  sprinkler  line  pipe  or  gated  pipe.    It  is  made  by  a  special 
welding  process  from  sheet • aluminum, 

"The  gates  are  a  sliding  tjrpe  with  a  rubber  gasket.    They  are  leakproof  at  the 
full  ran.-^e  of  heads  used  until,  failure,  occurs, 

"The  gates  failed  by  blovn,ng  out  at  approximately  90  p.  s.  i.    After  the  pressure 
is  released  the  gates  can  be  replaced.    However,  considerable  defroraation  occurs 
in  the  pipe  'at  the  edge  of,  the  gate  openings.  ■  , 

"The  pipe  itself  withstood  1^0  p.  s,  i«  satisfactorily," 

Irrigation  Studies  -  P.  E,  Ross,  ITeslaco,  TexaS,,-'|Soil-moisture  determi- 
nations before  irrigation  showed  the  soil  to  be, almost  at  wilting  point  in  the  . 
first  foot,  about  50  percent,  field  cajb&.city  in  the  second  foot',  and  very  near 
field  capacity  in  th"e  third  , and  fourtH  foot,    l^th  this  moist.ure  level,  the  plants 
appeared  to  need  water  badly  for  continued  growth  and  maximum  setting  and  hold- 
ing fruit.    Root  zone  examination  also;  shovTed  that  by  far  the' majority  of  feeding 
roots  were  in  the  first  foot'^  '  It  is  felt'  that  there  is  a  def^inite  relation  be- 
tween this  shallow  feeding  of  botton  and  the  plow  sole  mentioned  in  previous  re- 
ports," 

Silt  Studies  -  D,       feloodgo'od,  'Austin,,  Texas«-"A11  current  silt  de- 
terminations have  been  completed  for  March  and  April,  and  typed  copies  have  been 
mailed  to  various  cooperating  agencies, 

"The  river  discharge  data  (Possiim  Kingdom  Dam)  for  the  water  year  ending  September 
30,  19k9,  v/ere  received  during  the  la'st  week  of  June,    Considerable  time  was  spent 
in  computing  and  completing  smiimary  data  that  vrill  be  used  for  the  annual  prog- 
ress silt  report  for  the  vrater  year  ending  September  30,  19U9«    It  is  planned  to 
complete  this  report  during  the  month  of  July,,    It  will  be  multilithed," 

Evaporation  Studies  -  Di  V',  Bloodgood,  Austin,  Texas, -"The  evaporation 
losses  and  coefficients  to  apply  for  three  types  of  evaporation  pans  for  March, 
April,  and  May  19^0,  are  shoT,vn  in  table  1  appearing  on  the  next  page» 

"A  coefficient  of  1,00,  or  unity,  is  the  real  evaporation  from  a  free  vrater  sur- 
face.   The  Bureau  of  Plant  Industr:^'-  (also  Texas- Agricultural  Experiment  Station) 
and  Division  of  Irrigation  pans  gives^,  results  approaching  unity.    The  evaporation 
losses  from  the  "'''eather  Bureau  pan  are  about  23  percent  highef  than; the  actual 
evaporation  losses  from  a  lake  or  ffee  water  surface,"  .  - 

Irrigation  Studies  -  Byron  Tomlinson,  Laramie,  %oming,-"Most  of  the 
month  was  spent  installing  two  division  boxes  comple-fee  Avith  Parshall  flume 
measuring  devices  and  surface  pipe  leads  for  main  supply  ditch.    The  following 
grass  hay  mixtures  which  were  seeded  during  the  latter  part  of  May  are:  These 
mixtures  were  seeded  at  random  on  30  of  the  ploxved  plots  next  to  the  existing 
native  meadow  plots  in  the  experiment. 

Mxture  A 

Brome  (Lincoln)  9#/acre 

Alsike  Clover  3#  " 

Alfalfa  (Ladak)  3#  " 
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Mixture  B 


Brorae  (Lincoln) 

3#/acre 

Orchard 

It 

Meadov7  Fescue 

2# 

II 

Tall  Oat 

3# 

It 

Perennial  Rye 

2# 

11 

Red  Clover  >: 

2# 

It  • 

iij.sike  Clover; 

■3# 

It 

Birdsfoot  Trefoil 

•  2# 

II 

Alfalfa  (Ladak) 

2# 

II 

"The  follovd.ng  species  and  mixtures  were  also  seeded  at  the  rates  indicated  in  the  ' 
plowed  areas  between  the  main  irrigation  plots: 

Rate  of  Seeding  on  Pinedale  Meadow  Plots 


"The  follovring  species  and  'mixtures  wey;e  replicated  three  times. 

Species: 

Smooth  Brome  -  Common 
Lincoln 
Manchar '  ' 

Orchard 

Timothy  .  , 

Tall  Oat 
Alta  Fescue 
Tall  ?Jheat grass 
Intermediate  'ATieatgrass 
Primar  Slender  ViTieatgr'ass - 
Meadow-  Foxtail 

Reed  Canary  •  • ■ 

Alsike  Clover 
Red  Clover 
Ladino  Clover 
Alfalfa  -  Ranger 
Ladak 

Birdsfoot  Trefoil  -  Broadleaf 


'  ■       ■    .  * 

Mixtures:  -  Brome-jfilfalf a-iilsike   9-3-3#/acre 

Timothy-Red  Top-i'asike'  '         •3-3-3#  '  " 

Tall  TvTieatgrass-Alsike  9-»5  " 
Intermediate  T'heatgrass-Alsike      .  9-5  " 

 Orchard-Alsike  9-5  " 

.  Aita  Fescue-Alsika  ...  9-5  " 

Primar  'vHieatgr-assr-Alsike  9->5'  -■ 
Lincoln  Brome-Birdsfoot  Trefoil     %i  " 

Utah  "Mixture->  -   J.,_  * 

Mixture  B                          '  '  ' •  .... 

Brome-Timothy-iU.sikd  '  5-U-5  " 

Brome-Orchard-Alsike  «  5-5-5  " 


Common  Brome-Als ike-Alfalfa  (R?nger  )  8-3-3#/acre 
U:.     Manchar  Brome-Als  ike-Alfalfa  (Ranger)&-3-3    '  "  .  •  ■ 

-x-Utah  Mixture  -  Tall  Oat  5//,  Reed  Canary  Ii^;-T?imo-thy        Alsike  3i^,  .Strawberry  2#" 


l5#/acre 


15# 

If 

15# 

ti 

^  15# 

It 

10# 

II 

15# 

II 

15# 

II 

15# 

It 

15# 

It 

15# 

It 

■^15# 

It 

15# 

It 

■  6# 

ft 

6# 

H 

6# 

It 

6// 

It 

6# 

If 

6# 

II 

Irrigation  Studies  -  H,  B,  Peterson,  Phoenix,  Arizona .-"Uhland  core 
samples  were  taken  in  the  bottom  of  a  cotton  furrow  and  at  ij.^  degrees  to  the  bot- 
tom of  the  furrow  into  the  side.    The  soil  type  was  a  Laveen  Sandy  Loam.  The 
infiltration  rate  at  h$  degrees  to  the  bed  of  the  furrow  \7as  0,23  inch  per  hour 
vv'hile  at  the  bottom  of  the  furrow  it  was  0.12  inch  per  hour, 

"On  another  cotton  field  ■'.Tith  a  Laveen  Sandy  Loam  soil  there  appeared  to  be  tire 
tracks  through  the  field  at  right  angles  to  the -furrow.    Upon  investigation  it 
v;as  found  that  fertilizer  tinicks  had  crossed  the  field  there.    The  follovdng  pic- 
ture is  of  tow  cotton  plants,  onetaken  from  the  tracked  area  (notice  cramped 
roots)  and  the  other  from  the  undistrubed  area  (notice  long  tap  root), 

"Pentroineter  readings  and  Uhland  core  samples  were  taken  in  the  tracked  area  and 
the  adjacent  area  of  good  growth.    The  ^ollovd.ng  are  the  results: 


Ixrea  of 
cramped  roots 

Area  of  straight 
tap  roots 

Pentroraetcr  readings 

20,8 

50.0 

Infiltration  rate— inches  per  hour 

1,2UU 

3,508 

Percent  large  pore  space 

13.9 

19.7 

A.")pa.rent  specific  grax^ity 

1.65 

1.U3 

Percent  total  pore  space 

36.2 

hh.3 

"Infiltration  tests  were  run  on  a  Mohave  Sandj  Loam  soil  in  Deer  Valley  planted  to 
cotton.    The  f ollov;ing  is  a  comparison  laade  of  infiltration  rates  determined  just 
prior  to  pre-irrigation  and  also  after  three  irrigations,  four  cultivations,  and 
one  fertilization: 


Cultural  Infiltration  rate 

treatments  Inches  per  Hour  ■ 

Sui-'face  Foot  12"  below  surface 

j'Ster  deep  plovd.ng  be- 
fore pre-irrigating                 1,U76  li,068 

/ifter  three  irrigations 
h  cultivations  and  one 

fertilization                          0.226  0,li25 


"Infiltration  tests  were  determined  on  a  silt  loam  field  at  Stanfield.  The  fol- 
lowing are  the  results  after  various  cultural  treatments: 

Cultural  practices  .  Infiltration  rates  Inches  ;per  Hour  

Furrovr  bottom  '        Plajit  bed 

  Surface  12  below   surface 

Deep  plow  18-2U",    Land  Too  fast  to  measure  with  a  cylinder,  it 

planned  tvTice  and  furrow  took  about,. 60-  seconds  for  62  of  ^i?rater  to  en- 

out,  ter  the  soil,  . 

Plus  listed  above;  pre-irrigate, 
disk,  harrow,  planted,  cultivated, 

fertilized,  irrigated,  cultivated        O.OBO  1,238  0,27U 
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Irrigation  Studies  -  Karl  Harris,  Phoenix,  Arizona,-*"One  trip  was  made 
to  the  Northern  part  of  the  State  where  I  went  over  the  irrigation  district  at 
Fredonia  with  two  members  of  the  Soil  Conservation  District  Board* 

"A  talk  to  30  veterans  was  made  at  Flagstaff  on  Preparation  of  Land  for  Irrigation, 
Soil  samples  were  collected  and  percolation  rates  determined  on  tillage  experi- 
ment at  Safford,    The  yield  data  were  determined  on  plots •    The  following  table 
shows  results; 

Table  1, — Soil  reclamation  test  Safford  farm  weight  threshed  barley 

in  pounds  per  acre 


Irrigated 

Irrigated 

2  tons 

No  Gypsum 

Rough 

Smooth 

river 

well 

Gypsum 

used 

tillage 

tillage 

water 

water 

per  acre 

3100  PPM 

U903 

h88U 

596U 

U903  ' 

5318 

k903 

5583 

590ii 

5082 

5583 

36iiO 

5583 

$96h 

5269 

ii922 

5318 

U922 

596U 

5082 

$lk2 

3898 

36iiO 

3898 

5082 

5318 

5336 

5269 

l;88i; 

5336 

U88I1 

36i;0 

5575 

51U2 

590I4 

5575 

590U 

U922 

m9h 

U79U 

5336 

ii79U 

5269 

3898 

63U9 

63ii9 

5575 

63U9 

5llt2 

Ave.I;911 

5k07 

517B 

5113 

h979 

53BI 

"It  will  be  seen  that  plots  there  were  irrigated  all  season  with  water  containing 
3100  P.  P.  M,  total  salts  yielded  as  much  grain  as  the  plots  being  irrigated  with 
river  water  ?/ith  low  salt  content. 


"The  plots  receiving  2  tons  gypsum  per  acre  did  not  yield  any  more  grain  than  those 
receiving  no  gypsum, 

"i''ith  the  exception  of  two  plots  at  the  north  end  of  the  field,  the  rough  tillage 
(that  is,  no  vrork  done  on  seedbed  preparation  other  than  plomng)  yield  just  as 
v^ell  as  the  plots  receiving  :;v6.00  work  per  acre.    On  plots  I6  and  17  at  the  north 
end  of  the  experiment,  the  lovrer  yield  on  these  plots  was  probably  due  to  some  other 
cause," 
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